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Report of the Commission on Industrial 

Education. 



To the Honorable the Senate and the House of Repreaentc^tivea. 

The commission appointed Jime 7, 1905, to investigate the 
subject of industrial and technical education, recommended that 
a commission be appointed to establish schools in co-operation 
with the local authorities throughout the State. A bill embody- 
^ ing their recommendation, with some modifications, was passed 
/ by the Legislature, and became a law Jan. 2 4, 1906. The mem- 
bers of the new commission were appointed by Governor Guild 
Aug. 31, 1906, and its first meeting was held on Sept. 28, 1906. 
The act creating the commission reads as follows : — ~ 

Acts ov 1906, Chaptxb 006. 
An Act to establish the Commission on Industrial Education. 
SEcrriON 1. The governor, by and with the consent of the council 
shall appoint a commission of five persons, to be known as the Com- 
mission on Industrial Education ^ to sen^e for the term of three years, 
and to receive such compensation as the governor and council shall 
approve. The said commission on its organization shall appoint a 
secretary to be its executive officer, who shall not be a member of 
the commission, and who shall receive such salary as shall be ap- 
proved by the governor and council, and the commission may employ 
supervisors, experts in industrial and technical education, and such 
clerical and other service as may be found necessary. The necessary 
expenses of the commission, including clerk hire, travelling expenses, 
stationery and all other incidental expenses, shall be paid out of the 
treasury of the Commonwealth, as may be provided by law, but shall 
not exceed the sum of eight thousand dollars for the remainder of 
the present fiscal year. 
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PAUL H. HANUS, Chairman. 
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Section 2. The commission on industrial education shall be charged 
with the duty of extending the investigation of methods of industrial 
training and of local needs, and it shall advise and aid in the intro- 
duction of industrial education in the independent schools, as here- 
inafter provided; and it shall provide for lectures on the importance 
of industrial education and kindred subjects, and visit and report 
upon all special schools in which such education is carried on. It 
may initiate and superintend the establishment and maintenance of 
industrial schools for boys and girls in various centres of the Com- 
monwealth, with the co-operation and consent of the municipality 
involved or the municipalities constituent of any district to be formed 
by the union of towns and cities as hereinafter provided. The com- 
mission shall have all necessary powers in the conduct and maintenance 
of industrial schools, and money appropriated by the state and mu- 
nicipality for their maintenance shall be expended under its direction. 

Section 3. All cities and towns may provide independent indus- 
trial schools for instruction in the principles of agriculture and the 
domestic and mechanic arts, but attendance upon such schools of chil- 
dren under fourteen years of age shall not take the place of attendance 
upon public schools as required by law. In addition to these indus- 
trial schools, cities and towns may provide for evening courses for 
persons already employed in trades, and they may also provide, in 
the industrial schools and evening schools herein authorized, for the 
instruction in part-time classes of children between the ages of four- 
teen and eighteen years who may be employed during the remainder 
of the day, to the end that instruction in the principles and the prac- 
tice of the arts may go on together: provided, that the independent 
schools authorized in this section shall be approved as to location, 
courses and methods of instruction by the conmiission on industrial 
education. 

Section 4. Two or more cities or towns may unite as a district for 
the maintenance of the industrial schools provided for in the pre- 
ceding section, but no such district shall be created without the ap- 
proval of the commission on industrial education. 

Section 5. Whenever any city or town or any district, as provided 
in the preceding section, shall appropriate money for the establish- 
ment and equipment and maintenance of independent schools for 
industrial training, the Commonwealth, in order to aid in the mainte- 
nance of such schools, shall pay annually from the treasury to such 
cities, towns, or districts a sum proportionate to the amount raised by 
local taxation and expended for the support of schools for each thou- 
sand dollars of valuation, as follows: cities and towns expending more 
than five dollars for each thousand of valuation for the support of 
public schools to be reimbursed by the Commonwealth to the amount 
of one half, those raising and expending between four and five dol- 
lars per thousand to the amount of one third, and those raising and 
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expending less than four dollars per thousand to the amount of one 
fifth, of the cost of maintaining industrial schools: provided, that no 
payment to any city or town shall be made except by special appro- 
priation by the legislature. 

Section 6. The commission on industrial education shall make a 
report annually to the legislature relative to the condition and prog- 
ress of industrial education during the year, stating what industrial 
schools have been established and the appropriations necessary for 
their maintenance,* in accordance with the preceding section, and 
making such recommendations as the commission on industrial educa- 
tion may deem ad\'isable; and especially shall the commission consider 
and report at an early day upon the advisability of establishing one 
or more technical schools or industrial colleges, providing for a three 
or four years' course for extended training in the working principles 
of the larger industries of the Commonwealth. 

Section 7. The trustees of the Massachusetts Agricultural College 
are hereby authorized to establish a normal department for the pur- 
pose of giving instruction in the elements of agriculture to persons 
desiring to teach such elements in the public schools, as provided in 
sections three and four: provided, that the cost of such department 
shall not exceed the sum of five thousand dollars in any one year, and 
that at least fifteen candidates present themselves for such instruction. 

Section 8. Section ten of chapter forty-two of the Revised Laws, 
and all acts and parts of acts inconsistent with this act, are hereby 
repealed. [Approved June 21, 1906. 

The commission herewith submits its first annual report, 
showing the results thus far of its own deliberations and of 
investigations of industrial conditions throughout the State. 
The report also shows that several cities and towns are co- 
operating with the commission in taking steps toward the es- 
tablishment of industrial schools. 

As the report indicates, the commission has pushed forward 
its work actively from the date of its first meeting, but the time 
has been too short to enable it to show more than the beginnings 
of its endeavor to deal with the large and complicated problems 
which it has to solve, and the initial steps taken toward the 
actual establishment of industrial schools. The commission be- 
lieves, however, that the various statements submitted herewith 
will sufficiently indicate the breadth and importance of the pro- 
gram upon which the commission feels that an encouraging 
beginning has been made. 
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Secbetaey of the Commission. 

Immediately upon its organization the commission took up 
the question of the appointment of a secretary, according to the 
terms of the statute. The law indicates clearly that the secre- 
tary shall be the executive officer of the commission. As such, 
it seemed to the members of the commission unquestionable that, 
in order to meet the great responsibility involved in such prac- 
tical leadership, a man of the highest character and the best and 
most varied special attainments would be indispensable to the 
success of the work in hand. It was equally clear that it would 
be practically impossible to decide upon and secure at once a 
man of these qualifications. 

The commission, therefore, prepared a letter stating the 
nature of the responsibility to be carried by the secretary, and 
indicating the type of man required for the position. This 
letter was sent to a large number of properly informed and 
influential persons throughout the country, and, in reply, the 
names and detailed recommendations of sixty-seven men were 
submitted to the commission. The letter was as follows : — 

Commonwealth of Masbachtjbbtts, 
Commission on Industrial Education, Boston, Oct. 2, 1906. 

My Dear Sir : — The State Commission on Industrial Education, 
recently appointed by the Governor and Council of Massachusetts, is 
seeking a secretary who is to be its executive officer and expert ad- 
viser, and we earnestly seek your assistance in finding the right man. 

It goes without saying that the secretary of the commission must 
possess good personal qualities. He must also have had a technical 
training in a technical school of high grade, must have had successful 
experience in at least one important industry, must have a decided 
interest in industrial education, and, if possible, must have had some 
educational experience. 

He must be able to take the initiative in investigations and in the 
directing of investigations into various industries of Massachusetts, 
with a view of determining the kind or kinds of education that may 
be helpful to employers and employees; and when the commission 
takes the initiative he must be able to advise and co-operate as only a 
well-trained expert can. 

He must be able to deal tactfully with all kinds of people and with 
organizations of employers and employees, and he must be able to 
present his conclusions on any subject clearly, forcibly and tactfully. 
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in public as well as in private. He must, therefore, be a good public 
speaker and an able writer. 

We hope to find such a man in Massachusetts, but his present resi- 
dence is a matter of much less importance than his qualifications. 
Naturally, we are looking for the man who possesses all of the quali- 
fications we have enumerated, but we may have to be satisfied with a 
man who possesses most of them. 

The commission can pay its secretary at the outset $3,000 per an- 
num. We hope that during the three years for which the commis- 
sion is appointed this salary can be increased, and we believe it can be 
increased if the right man is found. Can you help us find him? 

The conmiission will be exceedingly grateful for any help you can 
give. Because of the urgency of this matter, I beg that you will reply 
at your earliest convenience. 

By direction of the commission, Paul H. Hakus, 

Chairman. 



Meanwhile, the commission secured the services, as tempo- 
rary secretary, of Mr. Kobert A. Woods, head of the South End 
House, who has been actively interested in the legislative stages 
of the movement in the State in the direction of industrial edu- 
cation. In this way time was gained, in which the commission 
made a careful investigation of the desirability of all the candi- 
dates proposed. Mr. Wood's experience as an investigator into 
industrial conditions and as a constructive thinker on industrial 
education enabled him to render efficient service to the commis- 
sion from the very start, and the commission is deeply indebted 
to him for his co-operation, both when he was temporary secre- 
tary and since. 

It became unmistakable, after thoroughly canvassing the situ- 
ation, that in order to secure a properly qualified secretary it 
would be necessary for the State to provide a salary of not less 
than from $4,000 to $5,000; and accordihgly the approval of 
the Governor and Council was sought and secured for a range 
of salary as high as but not exceeding $5,000 per year. 

The commission considers itself extremely fortunate to have 
secured for the secretaryship Mr. Charles H. Morse. Mr. Morse 
was bom in 1860, and grew up on a New Hampshire farm, 
where he had experience with a great variety of agricultural 
work under thoroughly favorable conditions. He graduated at 
the Bridgewater, Mass., Normal School in 1881. He also de- 
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voted some time to a course of business training. After having 
been principal of grammar schools in different towns in Massa- 
chusetts, he became a member of the staff of the English High 
School in Cambridge, where he had charge of the academic de- 
"^partment of the Rindge Manual Training School. Here he 
taught physics and electricity, and at interv^als took private 
courses at the Institute of Technology. For ten years he took 
advantage of his time during vacations to work in various shops, 
and thus acquired a good command of the machinist's trade and 
of the cabinet-making trade. From 1891 until 1895 he was in- 
spector of wires for the city of Cambridge, having charge of the 
fire alarm, police signal, telephone, lighting and electric power 
systems in use by the city, and exercising supervision of all 
wires, both above and under the ground, in use by private con- 
cerns. 

In 1895 Mr. Morse was elected superintendent of the Rindge 
Manual Training School, Cambridge. He continued to devote 
some time to electrical engineering work, and, in addition to 
the extremely successful administration of this well-known tech- 
nical high school during the past eleven years, Mr. Morse has 
been called as a mechanical and electrical expert in nearly two 
hundred cases in the courts of ^lassachusetts, New Hampshire 
and Rhode Island. He has done work as consulting engineer 
for the Boston & Maine Railroad, the Fitchburg & Leominster 
Street Railway, the Blue Hill Street Railway Company, the 
Old Colony Street Railway Company, the Boston & Northern 
Street Railway Company, the New York, New Haven & Hart- 
ford Railroad, and for various private individuals. For some 
years Mr. Morse has been one of the directors of the Massachu- 
setts Charitable Mechanic Association Trade School, Hunting- 
ton Avenue, Boston; and for the past two years he has been, 
without any cost to the city of Cambridge, principal of its even- 
ing school of trades, which is carried on in the Rindge building. 

In assuming his duties as secretary of the commission IMr. 
Morse lays aside all other remunerative work of w^hatever de- 
scription. 
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Conclusions of the Pbeliminary Commission. 

\The report of the preliminary comraission for the investiga- 
tion of the subject of industrial education made a profound im- 
pression upon educators and public-spirited citizens generally, 
not only in Massachusetts but throughout the country. The 
\demand for this report was so large that a second edition was 
issued. As the initial documentary statement with regard to 
the movement for industrial education in Massachusetts, it has 
already had distinct influence in arousing similar movements 
in other States; for example, in New York and Rhode Island. 

That report showed, as a result of public hearings, that there 
was : — 

A strong general interest in industrial education among stu- 
dents of social phenomena and expert students of education, as 
furnishing a means of securing greater efficiency among wage 
earners. 

A practical and specific interest among manufacturers and 
wage earners, now that the old apprenticeship system has almost 
entirely passed away, in the industrial school as a means of 
training in technical skill and " industrial intelligence.^^ 

A growing feeling of the inadequacy of the existing public 
school system, and a desire that the schools of the State should 
meet in a more practical way the exact needs of the great body 
of the children and youth of the State. 

A general lack of definite ideas as to the proper scope or 
method of the desired industrial schools. 

The inquiries of the commission indicated clearly that it was 
not entirely impracticable to develop a system of industrial edu- 
cation which would be free from the dangers which trades 
unions representatives pointed out. 

The preliminary commission also felt it clear, from the result 
of inquiries made by it, that the whole burden of conducting 
such schools should not be laid upon the local cities and towns, 
but that the State should give substantial aid. 

In general, the conclusions reached by the preliminary com- 
mission, as a result of its various inquiries, including an im- 
portant special investigation into the problem of what becomes 
of the mass of boys and girls during the three or four years 
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after they leave the grammar school, may be said to mark an 
epoch in educational progress not only for Massachusetts but 
for the country as a whole. 

Point of Vibw of the Present Commission. 

The present commission, as it is instructed to proceed toward 
the actual establishment of industrial schools, has directed its 
efforts almost entirely toward initiating, as soon as may be 
practicable, at different centers throughout the State, move- 
ments toward that result. The members of the commission feel 
strongly, however, that it is essential that the development of 
industrial education in Massachusetts should proceed in the full 
light of the facts with regard to industrial needs and social con- 
ditions, and the best results of experience to be collected in the 
organization and administration of industrial education through- 
out the United States and in Europe. 

The present commission has entered on its duty without fixed 
notions as to the form which industrial education should take 
throughout the State, and is taking pains to develop such schemes 
of industrial education as precise local needs and conditions 
call for. Yet certain broad principles seem to the commission 
to be essential to the development of any sound system for 
equipping a higher type of new recruits for the industries of 
the State, and adequately educating the whole new generation 
for actual life. The present commission finds itself in sub- 
stantial accord with the conclusions reached by the preliminary 
commission. But it has worked out for its own guidance, as a 
result of previous personal acquaintance with the subject from 
various points of view, as well as from the observations and 
discussions of the past six months, a provisional platform, as 
follows : — 

The progressive development of all high-grade industries re- 
quires skilled workmen, possessing " industrial intelligence," 
— that is, comprehensive insight into and intelligent interest in 
their several trades, — as well as skill. The present conditions 
of production are usually unfavorable to the training of such 
workmen in the shop or factory, and sometimes render such 
training impossible. All industries, whatever their grade, need 
more men than are now obtainable, who are capable of acting as 
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foremen, superintendents or managers, — men possessing the 
comprehensive insight, interest and skill necessary for the or- 
ganization and direction of a department or a shop. In general, 
such men, whether workers, foremen or superintendents, are now 
developed only by chance, and they are then self-made men, pos- 
sessing the merits but also the shortcomings of their training. 

Meanwhile boys (and girls) are not only not directed toward 
the trades in our existing schools, but are actually often directed 
away from them by the bookish education of those schools and 
their purely academic traditions. The public schools are doing 
their work to-day better than they have ever done it. This state- 
ment is made on evidence, and is not merely an opinion. But, 
both on account of the youth of the children up to the end of 
the grammar school period and because of the general educa- 
tion which those schools exist to supply, it is only natural that 
they should not have concerned themselves with the development 
of a vocational purpose, nor with the training which points 
toward the realization of that purpose. Up to the age of four- 
teen the whole of a pupil's time is required for the general edu- 
cation on which his vocational training should be based. 

The high school pupils have entered on a longer career of 
general education, and in most cases look forward to a business 
career or to further study in some higher institution for a pro- 
fession. The academic high schools, accordingly, even when 
they comprise so-called commercial courses or courses in manual 
training, are not vocational schools; they are schools for gen- 
eral education, and, like the elementary schools, are doing their 
work better than they have ever done it. They do not, however, 
aim to supply the specific education required for a particular 
calling. 

In every democratic society the schools provided by the pub- 
lic should meet the needs of all classes, — those who are not 
going to college, as well as those who are. The existing public 
high schools serve to give a general education to those pupils 
whose training must cease on graduation, and at the same time 
they offer preparation for admission to college or some higher 
technical school. The manual training high schools — or so- 
called technical high schools — were intended originally to train 
recruits for the trades, but they have not done so. They are 
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institutions for general education, like the academic high schools, 
^ but, unlike them, serve to give a certain class of pupils a gen- 
eral high school education with the help of manual training, or, 
like them, to prepare their pupils for higher training in some 
^ college or engineering school. 

Boys are not wanted in most of the skilled industries until 
they are sixteen years of age. The total result is a great num- 
ber of boys and girls from fourteen to sixteen years of age, 
most of whom are at woi^k in various kinds of juvenile occupa- 
tions, in which they learn no trade, are subject to little if any 
beneficial general education, and often to much harmful edu- 
cation from shifting experience and environment. Large num- 
bers of these children would be in school if the school promised 
preparation for some life pursuit. These years are of little 
economic value to such children, and there is little increase in 
the economic value of most of them as time goes on. Hence, 
these are at present wasted years, — lost to the children be- 
cause of a lack of economic growth, and to the industries 
because the children are not fitted to satisfy the demand for 
trained workers by the time they are old enough to be employed 
in the trades. 

These years and the subsequent years are, however, valuable 
for industrial education; but there is at present no agency 
whereby this education is provided, save here and there to a 
limited extent only, and then chiefly by philanthropy. 

Hence the need of industrial schools to supplement the ex- 
isting school system, and to meet a new educational need which 
M^ has developed with the evolution of our industries and com- 
merce. Such schools would receive pupils fourteen or fifteen 
years of age who declare their intention to learn a trade; and 
would, therefore, be parallel to the existing public high schools, 
but independfi^t of them. 

Such schools must be established as independent schools, be- 
cause the motive or end for which they exist, namely, vocational 
training as contrasted with general training, determines the 
value of the instruction in every detail. In order to keep such 
schools in close touch with the trades and with agriculture there 
should be local advisory boards, including representatives of the 
industries concerned, employers and employees. 
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The commission believes that such schools should offer four 
years of training, as described below, for pupils fourteen or fif- 
teen years of age on admission; but it belieyes also that such 
schools will be developed gradually. Pupils who could take 
only a partial course in the proposed schools would be all the 
better apprentices because of their school training, however 
brief it might be. 

When the schools are fully established, the commission be- 
lieves the four years of instruction might be divided as fol- 
lows : — 

The first two years would cover general shop instruction, at 
least two hours per day, together with related mathematics, 
drawing, natural science and English. 

The work of the last two years — which could be gradually 
completed during a longer period in the evenings, or on the 
part-time system, meaning part of the time in the factory or 
shop and part of the time in the school during working hours, 
whether on the same day, or at intervals of several days, or 
even weeks, by pupils who were obliged to go to work at six- 
teen — should give the shop instruction for particular trades, 
and for each trade represented the drawing, mathematics, me- 
chanics, physical or biological science applicable to that trade; 
the history of that trade; civics treated as concretely as pos- 
sible; and shop and business English. 

The commission intends to provide for evening pupils ; and it 
intends to make every effort to secure the co-operation of em- 
ployers, to the end that part-time courses for apprentices may 
be established in the proposed schools. 

A fuller exposition of the type of schools proposed by this 
commission will be found in Appendices A and B. 

Although the statute confers no authority on the commission 
to work in co-operation with the existing public schools, yet, 
because of the obvious preparatory relation of general educa- 
tion to the vocational training of the independent schools which 
municipalities working with the commission may provide, the 
commission is ready, whenever desired, to co-operate, so far as 
it can, with State or local authorities in promoting mutually 
helpful relations between them and the independent schools au- 
thorized by the statute. 
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The Commission and Local Initiative, — Fubtheb Con- 
ferences. 

The general attitude of the commissiori in the development 
of its work and the conduct of the various conferences has been 
determined by the mandate expressed in the law which led to 
its appointment. The commission has striven to bring clearly 
and effectively before the representatives of many different in- 
terests throughout the State the vital importance to the people 
of the establishment of local industrial schools. It has under- 
taken to explain clearly the provisions of the statute and the 
willingness of the State to co-operate with the towns in this 
important matter. The commission has taken pains to draw 
out the views of all classes of citizens with regard to the propo- 
sition in general, and in particular with regard to the local facts 
which would affect helpfully or injuriously the development of 
the industrial schools. 

The commission has offered all reasonable encouragement to 
cities and tovms toward taking specific steps that would lead to 
local appropriations, and, therefore, to requests for State aid, 
as indicated in the statute. 

With a view to securing a full expression of the public mind 
with reference to the establishing of industrial schools in the 
Commonwealth, the commission has held public meetings and 
informal conferences in several of the principal cities and mill 
towns of the State, in which the plans and purposes of the pro- 
posed schools have been discussed by men representing all the 
various interests of the community. 

In addition to seventeen conferences, eight in Boston, three 
in Fitchburg and one each in Springfield, North Adams, Worces- 
^ ter, Pittsfield, North Attleborough and Attleborough, members 
of the commission, or its representatives, have spoken in 
Amherst, Attleborough, Boston, Chicopee, Deerfield, Fitch- 
burg, Lawrence, Leominster, Newton, North Adams, Pittsfield, 
Springfield, Wellesley and Worcester. 
\^ The commission has held twenty-nine board meetings since 
its organization. 

The nature of the result of these conferences and meetings 
confirms the commission in the belief that the people of the 
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State as a whole are ready to co-operate in substantial ways with 
the Legislature in the gradual experi mental building up of a 
system of vocational training of the new generation which in a 
few years must begin to make up the industrial force of the 
Commonwealth. 

The commission has also been gratified to find that the edu- 
^ cators of the State are prepared to welcome additions to our 
facilities for adding concrete results to what is gained through 
the existing scheme of education. The fact that so many of 
our teachers realize the deficiency of the present scheme from 
the point of view of training for livelihood and vocation seems 
to the commission one of the most hopeful elements in the situa- 
tion. 

As to the attitude of the employees in our industries through- 
out the State, the commission feels that while on the one hand 
there is a feeling of doubt and even distrust in the minds of 
many of them with regard to some of the aspects of this move- 
ment, yet, as a result of efforts made by the commission to reach 
the workingman's point of view through full consultation, the 
members of the commission are unanimous in the belief that all 
that is vital and essential to a proper scheme of industrial edu- 
cation for Massachusetts can be and will be brought about not 
only without opposition on the part of oi^ganized labor, but in 
many cases with the active and interested co-operation of its 
representatives. 

The commission intends to pursue its policy of holding con- 
ferences with groups of citizens and local organizations through- 
out the Commonwealth. Although many such conferences have 
been held, and many addresses have been made by individual 
members of the commission and its representatives, as indicated 
above, several important industrial centers of the State have not 
yet been visited by the commission or its representatives, be- 
cause the time has been too short since the organization of the 
conmiission. Several important industries, also (including the 
shoe trade), have not yet been investigated by the commission, 
for the same reason. But the possibilities and the advantages 
of schools for training for all the important industries of the 
State * will be thoroughly canvassed as soon as possible. 

> See Appendix E. 
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Schools of Agriculture. 

The commission has endeavored to ascertain the needs and 
desires of the rural sections of thfe State on industrial and 
agricultural education, and to this end meetings have been held 
as follows : on February 4, with the " Smith Fund " superin- 
tendents of Northampton ; on February 8, Commissioner Rich- 
ardson and Secretary Morse, by vote of the Board, visited the 
Agricultural College at Ithaca, N. Y., and held a day's confer- 
ence with Prof. L. H. Bailey, a man well acquainted with the 
agricultural conditions of his own State, and well known as a 
lecturer throughout the country ; on February 14, Commissioner 
Richardson and the secretary gave addresses on the subject of 
agricultural schools before the Pomona Grange of Wellesley 

Addresses have been given at Deerfield by Commissioner 
Richardson on February 15 ; at Amherst, on March 7, by Dr. 
Greorge M. Twitchell; and at Leominster, by Commissioner 
Richardson and the secretary, on March 20. 

At these meetings the opinions expressed in the discussion of 
the subject were unanimously in favor of tlie establishment of 
the agricultural schools contemplated. 

As a result of these investigations, and from facts supplied 
by Commissioner Richardson, who is thoroughly conversant with 
the agricultural interests of the Commonwealth, it is the opinion 
of the commission that there is a demand in various agricultural 
sections for schools which shall be devoted to specialized work, 
object lessons and such practical courses as have a direct bear- 
ing on farm life for both boys and girls. 

Furthermore, it is the belief of the commission that agri- 
culture must be developed in Massachusetts on a plan different 
from the one so successfully followed in our western States. 
Here our farming must be intensive, instead of extensive, as in 
the west. It is hoped that a typical agricultural school may be 
established before the next annual report. 

Such a school would take the boy and girl at the age of 
fourteen. In addition to the work assigned the boy to be done 
on the farm, which would be under the control of the school, 
he would be given pl*actice work, drawing and other studies 
particularly useful in farm management. The regular course 
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should be sufficiently extended to prepare pupils for admission 
to the State Agricultural College at Amherst, and winter courses 
should be provided for those whose services could not be spared 
from the farm in summer. 

The practice work, including the shop work, should be such 
as would be most helpful to a farmer, such as would result in 
making a man skilful in the care and repair of farm machinery 
and buildings. Another line of work should certainly include 
botany, physiology and hygiene, applied physics, chemistry and 
mathematics, also surveying. 

The year should be divided into three terms ; and the follow- 
ing courses, as given in the Marathon County School of Agri- 
culture and Domestic Economy of Wisconsin, could be modified 
to meet the requirements of our rural communities : — 

Course op Study for Boys. 
First Tear, 
First Term, — The soil, d. 5 ; ' shop work, carpentry, d. 5 ; English, 
5; business arithmetic, 5. 

Second Term. — Soils and fertilizers, d. 5; shop work, carpentiy, 
d. 5; English, 5; library reading, 5. 

Third Term, — Plant life, d. 5; vegetable, flower and fruit garden- 
ing, d. 5; poultry, d. 5; English, 5; library reading, 2. 

Second Tear, 

First Term, — Plant life, d. 5; shop work, blacksmithing, d. 5; 
United States history, 5; economics, d. 3; library reading, 5. 

Second Term, — Animal husbandry, d. 5; rural architecture, d. 5; 
United States hi^ry and civil government, 5; library reading, 5. 

Third Term, — Animal husbandry, d. 5; vegetable, flower and fruit 
gardening, d. 5; economics of agriculture, 5; Hbrary reading, 5. 

Course of Study for Girls. 
First Tear, 
First Term. — Cooking and sewing, d. 5; domestic hygiene, 5; Eng- 
lish, 5; business arithmetic, 5. 

Second Term, — Cooking and sewing, d. 5; home economy, 5; Eng- 
lish, 5; library reading, 5. 

Third Term, — Cooking and sewing, d. 5; vegetable, flower and 
fruit gardening, d. 5; English, 5; librarj' reading, 5. 

1 The numerals denote the number of recltatton periods per week; d. denotes double 
period. 
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Second Year, 

First Term. — Cooking and sewing, d. 5; laundry, d. 3; United 
States history, 5; library reading, 5. 

Second Term, — Cooking and sewing, d. 5; chemistry of foods, 5; 
United States history and civil government, 5 ; library reading, 5. 

Third Term, — Cooking and milliner^', d. 3; home nursing, d. 2; 
poultry, d. 3; vegetable, flower and fruit gardening, d. 5; library 
reading, 5. 

The commission also believes that courses in agriculture could 
profitably be given in some of the industrial schools that may 
be established in manufacturing towns. 

FiTRTHEB Investigations. 

The commission intends to acquaint itself Avith the nature 
and value of such technical study as is being followed by largo 
numbers of young mechanics and artisans throughout the State, 
including, of course, the correspondence schools. It is proposed 
as soon as possible to have investigations made of the work of 
industrial schools, both in this country and abroad, taking into 
account not only the whole method and administration of the 
schools, but their influence and effect upon trade and commerce, 
and in particular upon the welfare of the whole industrial pop- 
ulation. 

Miss Susan M. Kingsbury, an investigator for the prelim- 
inary commission, is now at work classifying a large amount of 
material secured by the preliminary conmiission, which in con- 
sequence of lack of time had not previously been arranged. This 
material bears largely on the need of industrial education in 
particular cities. 

Higher Industrial School. 
The commission has had this problem in mind at all its con- 
ferences. It has held two special conferences on the subject, 
and others are being arranged. It is expected that a report 
will be made on this important question not later than Jan. 1, 
1908. 
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ClBCULABS OF INFORMATION. 

In order to keep the public informed of the progress of in- 
dustrial education in this country and abroad, the commission 
is preparing to issue circulars of information from time to time. 
Two of these circulars are printed as appendices of this report 
(appendices C and D). The first of these gives a brief general 
account of the very successful industrial continuation schools of 
the city of Munich, in Germany (of which there are now forty 
different kinds) ; and the second gives a translation of the pro- 
gram of studies of one of those schools. The commission has 
in press the programs of several of the other schools of this 
sort, and they, as well as the one printed in Appendix D, will 
soon be ready for distribution. 

The Situation in Different Cities. 
Fitchburg. 

The subject of industrial education in Fitchburg has been pre- 
sented by the commission, or its agents, to manufacturers, mer- 
chants, trades unions and women's clubs. Several committees 
were appointed, as a result of these meetings, to co-operate in 
preparing a plan to be presented to the city government. 

The present committee, composed of employers, employees, 
representatives of labor unions and business men, have requested 
an appropriation from the city government, with a view to es- 
tablishing a day school for fifty boys and twenty-five girls. 

The manufacturers agree to give preference to graduates of 
this school, and to reduce the first year's apprenticeship by six 
months. 

^yorcester, 

Here the question has been presented to several local organ- 
izations by members of the commission and by tlie temporary 
and the permanent secretary, and has been thoroughly discussed 
by all interested parties. The Worcester Education Association 
has taken the lead, and the city government has been requested 
to appoint a committee to co-operate witli this commission in 
the establishment of a school. The matter is now (ilarch 14) 
before the city government for action. 
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Pittsfield. 
Tlie commission has attended one conference and one public 
meeting in Pittsfield. At the public meeting it was unanimously 
voted that a school should be established by the city. Here two 
new school buildings are proposed, and it is likely one of them 
may be used for an industrial school. A committee has been 
appointed, which now has the question in hand, and favorable 
results are expected. 

North Attleborough and Attleborough. 
Local initiative led to a conference with the commission in 
each of these towns. Conference committees have been ap- 
pointed, with a view to the establishment of a school of jewelry 
and silverware design. Public sentiment is strongly in favor 
of an early beginning. 

Lawrence. 
An address has been given in Lawrence by a member of the 
commission before the central labor imion, also one before the 
Board of Trade. These two organizations have appointed com- 
mittees of conference, with a view to the establishment of a 
school at no distant date. 

Northampton. 
The city government of Northampton has by vote asked the 
co-operation of this commission, and has appointed a committee 
with power to represent the city in the establishment by this 
commission of an agricultural school. 

North Adams. 
The city government of North Adams has passed to its second 
reading an appropriation of $7,500 for the establishment of an 
evening industrial school. It is expected that the courses of 
study proposed by the citizens will be submitted to this com- 
mission at an early date. 
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In order to aid in the maintenance of the school now author- 
ized by the city government of Northampton, and of other 
schools which may be authorized previous to the adjournment 
of the Greneral Court, it will doubtless be necessary for this 
commission to ask for appropriations at an early date, as pro- 
vided for by section 5 of chapter 505 of the Acts of 1906. 

PAUL H. HANUS, Chairman, 
A. LINCOLN FILENE. 
CHARLES H. WINSLOW. 
CARLTON D. RICHARDSON. 
MARY MORTON KEHEW. 
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Intboductoby Eemabks by the Chaibman of the Commis- 
sion AT A CONFEBENCE WITH LaBOB UnION RePBESENT- 
ATIVES, AT WOBOESTEB, JaN. 12, 1907.^ 

I don't think any extended explanation of our errand here will 
be necessary. You all know that this commission is appointed 
for the purpose of promoting the establishment of schools for 
the training of men in industrial occupations ; and we are here, 
therefore, to confer with you on such general plans as the com- 
mission already has. It goes without saying that both em- 
ployers and employees have an equal interest in such an enter- 
prise as this; and it is, of course, on that account that we 
arrange conferences with both parties. We shall be very glad, 
if questions are asked, to answer them as well as we can ; and 
in order to set the matter before you I will outline a rather in- 
definite plan, talking about it as definitely as possible, which 
may serve as a basis for discussion, and possibly in the future 
for the actual development of schools. 

You may be aware that the last commission found that there 
are at least twenty-five thousand boys and girls in Massachu- 
setts, between the ages of fourteen and sixteen, who are now 
in various kinds of juvenile employments, or who are idle ; and 
that these young people who enter the juvenile employments 
earn very little at the start, and increase their earning capacity 
but little as the years go on, so that by the time that they are 
eighteen, or nineteen, or twenty, they are able to earn little more 
than they had earned when they were much younger ; and that 
at eighteen or nineteen a very large proportion of them have 
arrived at almost the maximum of their earning capacity. Now, 
the commission, of course, desires to prevent this waste, and is 

1 Beported Btenographically. 
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especially desirous of securing for these young people a career 
in a trade which will insure them a steady job, and, if they arc 
the right kind of workers, an increasing wage. 

We therefore want to see what can be done for the boy who 
is about sixteen years of age and who is ready to begin the 
learning of a trade. If such a boy as that were to enter a school 
which showed him at once how to develop the capacity that he 
may have for a given trade, — one of the machinists' trades, 
or one of the building trades, or agriculture, or any calling to 
which he desires to devote himself, — such a school would help 
him to develop gradually the efficiency which the workman ought 
to have. Such a school would provide, of course, much instruc- 
tion in shop work. It ought, however, to do a good deal more 
than simply to develop mechanical skill. A school which does 
only that is not the best kind of an industrial school. The 
school ought to help the man to see his trade in aU its bearings, 
and ought to enable him to understand its theoretical founda- 
tions. Hence, besides the shop work, such a school ought to 
provide instruction in drawing, enabling the man to learn to 
read a working drawing, and also, of course, to make a working 
drawing. It ought also to provide instruction in mathematics, 
— the geometry, and algebra, and the arithmetic appropriate to 
his particular trade; so that the problems solved in the class 
room are the problems of the shop. Further, most of the trades, 
including agriculture, will require, also, instruction in physics 
and chemistry and other sciences, so that a man would know 
something about the origin of the materials that he uses, how 
these materials are prepared for the uses to which they are put, 
what their qualities are; and, in short, would have the sort of 
information which now a worker sometimes gets only after many 
years of experience and private study, and usually fails to get 
at all. Also, such a school ought to give some instruction in the 
history of the man's trade, so that he knows the part that the 
trade plays in the industries which are maintained, the part 
which it has played, its relations to other trades, and so on. 

Now, in such a school as that it is clear that the workman 
would have not only acquired the mechanical processes and the 
incipient skill which every workman ought to develop, but it is 
clear that the man would get a kind of insight into his trade 
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altogether like that which a professional man gets into his call- 
ing. 

Such a school naturally cannot make a finished workman, al- 
though it can teach a trade ; much additional practice is needed 
to make the skilled journeyman. It can do for the workman, 
however, what the shop cannot do. You are well aware how 
highly specialized — most of you know that a great deal better 
than we do — modern industry is, and therefore how difficult it 
is for the man to learn in the shop all the processes of his trade ; 
how, indeed, very often it is quite impossible. Such a school 
as we have in mind would naturally make good that deficiency. 
It would enable a man not only to learn a particular process or 
a particular part of a trade, but it ought to enable him to learn 
the whole of it. 

As I said a moment ago, it is not the expectation that the 
school alone will turn out skilled journeymen. The skilled 
journeyman is the product of the school and subsequent shop 
experience. The two together give him industrial intelligence 
and skill, — the two things that make him progressively effi- 
cient; because he is conversant with all parts of his trade and 
its underlying sciences, and understands himself and his rela- 
tion to other workers, and his trade, in relation to other trades 
and to the social whole of which they are parts. His subse- 
quent progress will depend solely on the acquisition of increas- 
ing speed and skill, and his power to apply what he has learned. 

So much for the boy of sixteen who is ready to begin to learn 
a trade. As I said a little while ago, there is a large army who 
go astray, who leave school at fourteen or fifteen, and in the 
course of the next few years forget what they have learned and 
learn nothing more ; so that many of them when they reach the 
age of twenty-one are not as well equipped, mentally, as they 
were when they left the grammar school. Now, to provide an 
opening for these fellows in the trades, such a school as I have 
referred to would have to take them in at fourteen or fifteen, 
when they leave the grammar school, and " try them out," so 
to speak, up to sixteen ; so that by the time they are sixteen it 
would be possible to ascertain whether they were fitted for any 
mechanical trade, and it also ought to be possible, under good 
management, to tell what trade they are fitted for. Of course 




32 INDUSTRIAL EDUCATION. [Mar. 

in such a school there would be. much shop instruction. Such 
instruction would be parallel to the instruction in manual train- 
ing in the manual training high schools, but it would be much 
closer to the trades. It would not be trade instruction, however, 
but adapted to young pupils. 

In such a school, if we provide during the first two years 
suitable instruction in English, mathematics, chemistry, physics 
and drawing, and the history of industry and commerce, — if 
we should provide such a school as that, what would happen? 
We would, in the first place, deepen and extend the knowledge 
of the pupils who now leave school when they are fourteen or 
fifteen, and all of thut education will he pointed in the direction 
of a trade. The whole atmosphere of the school, as the result 
of its special purpose, will tend to direct boys into a trade, and 
girls, too ; for of course, although we talk much about boys, we 
do not lose sight of the girls. Many girls have to go into some 
skilled industry, and, like the boys, they are not provided with 
opportunities for preparing themselves for these skilled indus- 
tries. These boys and girls, then, having been kept under sys- 
tematic educational influences from fourteen to sixteen, when 
they are ready to begin to learn a trade, will not have forgotten 
what they had learned. They will have extended and improved 
their knowledge ; they will have deepened it ; and they will come 
to the important period of young manhood and young woman- 
hood with a purpose and a training which at present the great 
majority don't get. 

Now, it is sometimes thought that the ordinary school could 
give this incidental training in physics and chemistry and 
mathematics, and drawing and history and English, to which 
I have referred. It is sometimes thought that the ordinary 
school can do that. The difficulty about that supposition is, 
that, in the first place, the school has not done it, — that is, it 
hasn't done it so as to develop in these boys a vocational pur- 
pose. The work of the elementary school and of the high school 
is general education. It is intended to extend the knowledge 
of the pupils and to develop their mental powers ; this education 
the ordinary school provides, whether elementary school or high 
school, without reference to the application of what the pupils 
learn to any particular vocation. Such a school as this commis- 
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sion has in mind, I take it, is a school which intends to develop 
from the very beginning the vocational purpose, and intends to 
shape all of its work in such a way that the vocational purpose 
will be preserved throughout. That is to say, it would be 
natural, of course, for every boy who entered such a school as 
this at fourteen or fifteen, or later, — it would be a natural and 
proper thing for him to declare his intention to learn a trade ; 
otherwise, his place would be in the high school, and not in such 
a school as this commission is likely to approve. 

In the second place, the value of the so-called academic studies, 
the mathematics, the trade history, the English, the science, — 
the value of all that to the prospective trade worker is in the 
motive, in the purpose with which it is pursued, and in the close 
relation of the work done in those studies to that purpose. Gen- 
eral chemistry or physics, for example, as such, would have com- 
paratively little interest to a pupil going into the metal trades. 
What the metal worker is particularly interested in is the chem- 
istry or the physics which is appropriate to his particular call- 
ing. And when we come to drawing, the drawing which the 
printer or jeweler uses is a different kind of drawing from that 
which the machinist needs or that which the carpenter needs. 
It is clear that the problems to be solved by the printer in his 
trade, the mathematical problems, the arithmetic say, of his 
trade, is different from the arithmetic of the machinist or the 
arithmetic of the carpenter; and it is clear that the geometry 
that the agriculturist needs is different from the geometry of 
the machinist and of the carpenter. 

The difference, therefore, between instruction in these studies 
in the ordinary school and in the school which provides educa- 
tion for a trade is clear. It is the business of the general schools 
to give a general education. It is the business of a school which 
stands for the development of mechanical skill and for the all- 
round development of the workman in a trade to shape its work 
in such a way that everything that is done in that school will 
help in the direction aimed at. Therefore, I think it is impor- 
tant to make sure that all this academic instruction, which, for 
convenience, may be called theoretical instruction, that is, — 
the drawing, the chemistry, the physics, the English, the his- 
tory, the mathematics, — all that theoretical instruction has its 
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particular uses for the particular tradesmen. The general in- 
struction of the high school is useful for the boy who doesn't 
yet know what educational career is ahead of him; or for the 
boy who has a longer educational career before him, and can 
wait a long time to find what particular portions of the chemis- 
try, history and the rest are of special value to him. 

We want, therefore, to do these things, — we want to train 
the workman in the shop in such a way that he gets all the 
processes of his trade, instead of a single process. We want to 
prevent the development of a narrow tradesman, — a narrow 
mechanic We want, so far as the school can do it, to start the 
development of an all-round tradesman in his craft. The more 
he knows about his trade and its theoretical foundation, as well 
as the processes of it, the more likely he is to be the sort of 
workman we want. 

Now, I have sketched as definitely as I could a very indefinite 
scheme ; and I think, perhaps, I have said enough to surest to 
you the sort of general plan which the commission has in mind 
as possible of w^orking out, and as possible of adjustment to 
local needs. It is clear that this community, for example, will 
need a school for training for the trades different from that 
needed by the city of Attleborough, for example, or needed by 
another city whose industries are totally different from those of 
this city. Therefore, it is quite impossible to say in advance 
•what the precise nature of such a school would be, until a given 
community sets forth what its particular needs are, and suggests 
the development of plans to meet those particular needs. Then 
the commission can deal specifically with those particular needs 
as they arise, and either approve, or approve with modifications, 
or decline to approve, as the case may be, such schemes as may 
be presented. 

I think I have said enough, gentlemen, to start the ball roll- 
ing. We shall be glad to get from you your o^vn point of view, 
and to answer the questions that you may raise if we can. Mr. 
Morse, our secretary, is a man who is himself skilled in several 
trades, and knows the work of the trades as most of the rest of 
us do not; and he reminds me of one very important feature of 
our plan of which I neglected to speak. 
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There are a great many men now employed, of ages from 
eighteen or nineteen to perhaps forty, and even older than that, 
who feel that they want further instruction ; who feel that they 
need instruction for their own improvement and for the better- 
ment of their chances in the industrial world. Those men, of 
course, are imable to leave their work in the daytime; conse- 
quently, such a school as I have been talking about would pro- 
vide instruction in the evening for men of that class. We have 
no doubt that the number of men who would avail themselves 
of such evening instruction would h^ considerable. The experi- 
ence of the two public evening schools of trades in this State, 
namely, the one at Springfield and the one at Cambridge, and 
the evening classes of the Y. M. C. A. the country over, and of 
other philanthropies, shows that there is a widespread demand 
for that kind of instruction. 

WTiile I am on this point I may as well also refer to what 
some of you may have already availed yourselves of, namely, 
the correspondence schools. The extraordinary success of these 
schools is an indication of the earnest desire of many workmen 
to improve themselves in their several vocations. Such a school 
as we are planning ought to put at every man's elbow the kind 
of school that he now tries to get by correspondence ; and if any 
of you have experienced the disadvantages of instruction by cor- 
respondence, you know better than I how great they are. They 
are very great, but such instruction is better than nothing. 

As you gentlemen are also aware, this movement is not con- 
fined to Massachusetts, though Massachusetts, fortunately, is 
the first State which has taken steps to secure industrial schools. 
There has l>een formed recently a national society for the promo- 
tion of industrial education, and this national society is arous- 
ing widespread interest and is securing strong support. It is 
likely to have a decided influence on the development of indus- 
trial education throughout the country. 

Now, what we are all concerned about is, that this industrial 
education shall be what it ought to be; that it shall be wise; 
that it shall be beneficial ; that it shall accomplish what we are 
aiming at; that it shall promote the best interests of the em- 
ployer and the employee. About a month ago I was in Provi- 
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dence, and they are moving in Ehode Island toward securing 
a commission similar to the one which Massachusetts has. About 
two weeks ago I was in Syracuse, and I found that in New 
Fork State they are beginning to move in precisely the direction 
in which we are moving in Massachusetts. But Massachusetts 
is in the lead. Naturally we believe that Massachusetts ought 
to be in the lead, and keep the lead; so that in all our in- 
dustries we shall turn out the best products and furnish the 
best conditions for the working man. The two things inevitably 
go together. 
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Introductory Eemarks by the Chairman of the Commis- 
sion AT A Conference with Citizens, at Pittsfield, 
Jan. 24, 1907.^ 

This Commission on Industrial Education, appointed by 
Governor Guild, is the result of a recommendation made by a 
previous commission appointed by Grovetaor Douglas. That 
previous commission was appointed to investigate the industries 
of the State and the needs of industrial education throughout 
the State. That they accomplished. They published their re- 
port in April of last year, and a very valuable document it is, 
one of the best educational documents which, I think, has been 
published in this country for many years. They recom- 
mended the passage of a law directing the Governor to appoint 
a commission to continue investigations into industrial needs 
and into the methods of industrial education, and particularly 
to promote the establishment and maintenance of schools for 
industrial education throughout the Commonwealth; and you 
see before you this commission, appointed by Governor Guild 
in accordance with the statute. 

Governor Guild's commission was organized in September; 
and since that time the commission has been busily engaged in 
acquainting itself with the conditions throughout the State, — 
with the desires of the people in diflFerent localities, and with 
what could be expected in the near future in the way of schools 
to respond to the needs which different localities may feel. 

I suppose, Mr. Chairman, in response to your invitation that 
I should take my own method to put before this conference what 
there is of interest in our minds concerning industrial educa- 
tion, I may, if you please, begin with a somewhat general sketch 
of the development of Massachusetts, and of the appearance of 
new educational needs as that development has gone on ; and of 

1 Reported stenographically. 
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the fact that up to the present time those new educational needs 
have not been met by suitable educational institutions, — that 
is, by suitable schools. 

All of you are aware that reading, writing and arithmetic 
formed the program of studies, or " course of study," of the 
colonial school; and that, as the colonies developed, expanded 
in territory and increased mightily in their occupations and in 
their various industries, the extent of territory and the growth 
of their activities brought, among other things, an influx of im- 
migration. Now, these foreigners needed to be assimilated ; and 
for that purpose it was seen that the history of this nation, — 
how it has come to be what it is, what it stands for, w^hat the 
ideals of this country are, — it was seen that it was important 
to teach this to the people coming to this country and expecting 
to become citizens ; and so history became one of the studies in 
the ordinary school program. So, too, with the extension of 
territory and the relations which this country came to have with 
foreign nations it was found that geography was an essential 
study. Up to that time geography had not received much atten- 
tion in the common schools of the land ; but as soon as our terri- 
tory began to expand, and we came to have relations with other 
nations, it was seen that geography was a desirable thing to put 
into the program of studies. Not long after that people began 
to gather in cities, and what had once been largely a rural popu- 
lation became largely an urban population, and that is particu- 
larly true of Massachusetts. With the development of an urban 
population there grew up, of course, a new series of educational 
needs. Boys and girls who had been bred in the country and 
who had various tasks to perform about the house and the farm 
had learned to use their hands and to direct their hands by their 
heads. When people moved into the cities the opportunity for 
such training was greatly diminished, so that at last that kind 
of education was largely wanting ; sometimes to-day it is wholly 
wanting. The effect of that is, of course, to make our school 
education one-sided. The education of the schools was academic, 
as we sometimes say ; that is to say, it w^as literary, bookish, — 
did not reach the whole boy or the whole girl. It was a good 
education for its time, because of the home conditions of the 
children, whether in the country or in the villages, where our 
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people then lived largely, or in very small cities ; but with the 
growth of cities the education afforded in the existing schools 
had become inadequate. 

Xow, the point I am trying to make is this : the school system 
of any State is a growth ; that it is a growth in response to edu- 
cational needs as they appear; and that that State has the best 
educational system which clearly recognizes those needs, and 
then adjusts its educational institutions, its schools, so as to 
meet those needs. 

Early in the nineteenth century Massachusetts began to be 
more and more a manufacturing commimity, — it was no longer 
a farming conmiunity to the extent to which it had been; and 
this change has continued, until, as you know, Massachusetts 
is to-day largely dependent for its prosperity, for its very ex- 
istence, on its industries, on the way in which those industries 
meet the needs of our people and of other people whom we wish 
to sell goods to. 

And that brings me, of course, to the point of which I wish 
to speak ; namely, the need of supplying the kind of education 
which would enable us to produce goods which we find satisfac- 
tory ourselves and which would enable us to compete in the 
markets of the world, and at the same time to produce men 
worthy of Massachusetts and of any part of the world. In other 
words, the new educational need which has arisen is a school 
that will train men and workers and citizens. Our present 
schools are doing excellent work ; they are doing all they can do ; 
and they are doing it better than they ever did it before. Some 
of you may have heard from time to time a complaint that the 
public schools of to-day are np longer doing the solid work which 
they did a generation ago. It isn't true. There are some per- 
sons, impervious to evidence, who insist that the public schools 
are not doing as good work to-day as tliey did a generation ago. 
Some of you may have heard of an investigation in a town in 
this State a couple of years ago. That town was Si)ringfiold. 
The superintendent of scliools discovered some examination 
papers of more than a generation ago, — some papers in geog- 
raphy, arithmetic and spelling. Xow, those same examination 
questions were asked of the pupils in the schools to-day; and 
the results of those examinations were ever so much better than 




40 INDUSTRIAL EDUCATION. [Mar. 

they were when the same questions were answered a generation 
or more ago. The same experiment was tried in Boston in a 
number of schools; it was tried in other towns in Massachu- 
setts ; our friends in New York heard of it, and they tried it ; 
in other parts of the country the same experiment has been 
tried, — and always with similar results. I insist, therefore, 
that in the matter of arithmetic and spelling and geography we 
have proved that the schools are doing better work to-day than 
they did a generation ago. 

My point is this: that the public school system is not only 
doing the work which it did a generation ago, and doing it a 
great deal better, but it has been obliged, on account of the 
change in educational needs, to do a great deal more and to do 
it well. But with all that, and because of it, the existing public 
schools are no longer able, to cope, unaided, with the educational 
problem which confronts us to-day ; this problem, namely, of so 
training our workers that they will be the best kind of workers 
which this country can produce, and that at the same time they 
will develop the conditions which go with increased efficiency, 
— that is to say, increasing wages and steady employment. I 
take it that everybody will agree with me that one of the great- 
est blessings in this world is a steady job and the prospect of 
aru increasing income. 

The purpose of industrial education, as I see it, is this: to 
provide a kind of education for the worker which will benefit 
him, and at the same time, of course, benefit the employer, — 
benefit the employer and benefit the workman, and so benefit the 
society of which they are both parts. | 

The question arises, of course, first, how this is to be done; 
in what sort of schools such an education as I am sketching in 
the roughest outline may be provided. 

You are aware that up to the age of fourteen the children are 
by law obliged to go to school, and under certain conditions they 
are obliged to go to school until sixteen ; but up to fourteen you 
know that all of them are obliged to go to the ordinary public 
schools. That is a wise law. Now, after fourteen, if they can 
remain in school, they may at present go to high school. The 
high school is an institution for general education; that is to 
say, it is an institution for an education that does not prepare 
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for any particular occupation; it is an institution without the 
vocational aim, without the vocational purpose. 

Now, any kind of an institution for industrial education must 
have a vocational purpose; that is why it exists. It aims to 
equip the person who follows the course of instruction in that 
school so that he can realize that vocational purpose ; that is, so 
that he can get himself ready for a vocation, and become pro- 
gressively useful in it. What I described a little while ago as 
an opportunity for a steady job and an increasing wage is the 
result. 

The last commission, to which I referred at the outset, showed 
that there are at this moment in Massachusetts at least twenty- 
five thousand boys and girls between the ages of fourteen and 
sixteen who are either idle or at work; and it showed that of 
that large number a large proportion entered various kinds of 
juvenile employment, like driving a wagon, running an elevator, 
being an office boy or an errand boy, or some other kind of 
juvenile' occupation, in which they remain for several years ; 
and when they get to be eighteen or nineteen or twenty years 
of age their earning capacity is very little more than when they 
b^an, because they have not learned something in which they 
could make progress. The report of the Douglas commission 
showed also that a large proportion of these boys and girls would 
have remained in school if there was to be had in that school the 
preparation for a life occupation which would afford them just 
the thing I have been talking about, — steady employment and 
the prospect of a rising wage. Now, the parents are easily de- 
termined in this matter by the attitude of the children, and many 
parents were sho^\^l to be in favor of having the children in 
school. I repeat, the parents desire their children to remain in 
school. But about the time a youngster is fourteen or fifteen 
years of age, an inactive life does not appeal to him ; moreover, 
a life in which he is under a kind of control, which doesn't seem 
to him to prepare him for the work on which he is to enter, 
doesn't appeal to him ; a school whose aim is only general edu- 
cation doesn't appeal and cannot appeal to a large proportion of 
boys or to a considerable number of girls. 

One of the fundamental principles on which our education 
is based is that there should be equal opportunities for all, — 
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opportunities for those who can go to college, and also appro- 
priate opportunities for those who cannot go to college. But up 
to this time the bookish education of the schools has been ade- 
quately adapted only to those who can follow a long educational 
career ; we have not yet made adequate provision in our school 
system for the education of those who must enter on earning 
their living much earlier. 

Another reason — on which I must delay briefly — why these 
schools for industrial education are important is this : those boys 
who enter the juvenile occupations at fourteen or fifteen, who 
remain in them or shift about from one to the other in an aim- 
less fashion, are likely to forget, by the time they enter on full 
manhood, what schooling they had up to fourteen or fifteen. 
They are apt to be worse off educationally than they were when 
they left school ; they have not been under systematic educational 
influence for a number of years; they have had no occasion to 
apply what learning they have had ; and the consequence is that 
what they had acquired by the time they were fourteen or fif- 
teen years of age is largely dissipated. Many of them are worse 
off for their experience; that is to say, the habits which they 
have acquired during that time, — the habit of indolence, the 
lack of a definite purpose, the failure to found or to look for- 
ward to founding a home as well, — all these things work against 
their being the kind of citizens we want. 

Now, foreign nations, especially the continental nations of 
Europe, recognized this long ago. They have supplied an in- 
stitution which they call the " continuation school," which re- 
quires boys — and girls too, for that matter, but boys especially 
— to be in school for several years longer after they go to work. 

I want to come rapidly to my conclusion, because I don't 
want to hold you too long with these introductory remarks ; but 
I do want to start the discussion in a way that will enable you 
to feel, when you go away from here, that the subject has been 
as thoroughly discussed as it may be discussed in a single even- 
ing, with such help as the commission can give. 

The question is this: what kind of a school do we want 
in order to meet this educational need which I have been refer- 
ring to, — in order to equip these boys who won't stay in the 
schools, who won't go to the high school, or who drift into all 
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kinds of juvenile occupations where they are not so much 
needed, and who at eighteen or nineteen are not able to do the 
work which they ought to do — or even at twenty or twenty-one 
— for their own benefit and the benefit of society ? \\Tiat kind 
of a school do we need to help these boys and girls to such a 
preparation for a vocation as will, in the first place, give them a 
vocational purpose; in the second place, enable them to select 
their vocation; and, in the third place, equip them for their 
vocation, and at the same time give them such general training 
as every citizen, every man, ought to have ? 

Suppose that we establish an industrial school; and, by the 
way, that is a very different thing from the manual training 
school. "The manual training high school is a very valuable edu- 
cational institution, but it is again an institution for general 
education, not for vocational education. The experience of 
manual training high schools shows us that very few of the 
graduates go into the industries ; they go to some higher institu- 
tion, to some technical school ; and few find their way into the 
industries ; and that is what is to be expected. Manual training 
is so general that it does not equip for a particular vocation, and 
is not intended to. It is a means of educating the boy with the 
processes of construction and with the use of concrete materials ; 
just as chemistry is a means of educating the boy by the use of 
chemicals and the processes of the chemical laboratory; just as 
Latin is a means of educating the boy by the means and method 
of language study; just as history is a means of educating the 
boy by the materials and the metliods of instruction in history. 
All of that means that in each of those studies tliere is a certain 
knowledge not to be got from other studies, and there is a cer- 
tain development of power which those studies bring that other 
studies do not. But some boys cannot be educated by l)Ook 
studies alone; and they can be educated by the studies which the 
manual training school affords. In other words, wliat I have 
been saying is this: the manual training hi^h school, however 
good it may be, is a means of general education, and is vory 
valuable as such; thousands of boys since the manual training 
schools l)egan have had a high school education who never would 
have gone to a high school if it were not for the manual training 
given. 
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Now, then, to come specifically to what I have been approach- 
ing two or three times, what kind of a school would this indus- 
trial school be ? Whatever it is, it must be a school adapted to 
the locality where it is found; no other school would answer. 
In general terms, it would be something like this : — 

For the boys from fourteen to sixteen it would be a kind of 
preparatory school. It would also provide much shop instruc- 
tion resembling manual training, but this work would be much 
closer to the trades than the manual training in a manual train- 
ing high school. It would also teach, of course, physics and 
chemistry, but the physics and chemistry which underlie the 
trades. It would teach history, but particularly the history of 
trade and commerce, particularly the history, commerce and 
agriculture of Massachusetts. It would teach, of course, mathe- 
matics and bookkeeping; every man ought to have a knowledge 
of bookkeeping, in order to carry on his own affairs satisfac- 
torily. It would also teach, of course, the drawing which would 
underlie the shop work, and it would teach English. When, 
after about two years, we have found out whether the boy has 
what we call mechanical capacity and mechanical dexterity, the 
right kind of capacity to learn a trade, and possibly what trade, 
— when we have found that out as well as we can in the first 
two years, the boy would then begin in our school to learn a 
specific trade : one of the building trades, one of the machinists' 
trades, or, in an appropriate community, the jeweler's trade, or 
what not. From that point on, the education of the boy would 
be specialized, would closely follow the actual work of his 
trade. The expectation is also that the boy would learn not 
only the processes of his trade, the chemistry and the physics 
which underlie it, the mathematics and drawing that underlie 
it, — he would learn the history of his trade and its relation 
to other trades, and he would learn to use the English language 
so as to express himself easily and correctly on matters of in- 
terest to him, and he would also know something of the dis- 
interested pleasure to be derived from good literature. He 
would get, first of all, that kind of all-round training that would 
give him a comprehensive and intensive interest in his vocation ; 
that would enable him to understand it as the man who works 
with his hands only, and not with his head, does not and can- 
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not understand it. His interest would be akin to that which 
the professional man has in his occupation, — the engineer in 
his work, the lawyer in his. Such a school would, however, do 
more for the pupil than to cultivate his industrial intelligence 
and mechanical skill. It would increase the significance of 
his life both within and without the shop, and would tend to 
make of him an enlightened and progressive American citizen, 
as well as a superior workman. Such men would be of great 
use to their fellow workmen, as well as to their employers. 
Whatever discontent they might feel would be enlightened dis- 
content, — a kind of discontent that a democratic society like 
ours has always respected. 

Who could doubt that such a school as that would turn into 
the field workers of a much greater ability than the workers we 
have now ? WTio can doubt that the employer would be glad of 
such employees, and that together they would turn out products 
far superior to those which we make now in many lines, in many 
directions, in many ways ? Some of you know that some of its 
industries are already leaving Massachusetts. It is pretty clear 
that if Massachusetts is to hold its own among prosperous com- 
munities, and to grow in prosperity so that the workers may 
always find work and the employers always find opportunities 
for the profitable investment of their capital, Massachusetts 
must take the lead in producing the finest and highest grade 
of goods. Such goods can be produced only by the best work- 
men, working under the most favorable conditions. Superior 
workmen and good industrial conditions depend in large part on 
industrial education. It is the chief means of developing men, 
workers and citizens, and so adding to the prosperity of the 
entire State. 
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Appendix C. 



Industrial Continuation Schools of Munich. 

Since 1900 the city of Munich has gradually been transform- 
ing its " continuation schools " for elementary school graduates 
(corresponding to our grammar school graduates) into ele- 
mentary technical schools for apprentices in the trades and in 
business. The city now maintains forty different kinds of these 
schools. In 1900, were opened schools for butchers, bakers, shoe- 
makers, chimney-sweeps and barbers; in 1901, for wood turners, 
glaziers, gardeners, confectioners, wagon makers and black- 
smiths, tailors, photographers, interior decorators, painters' 
materials; in 1902, for hotel and restaurant waiters, coachmen, 
painters, paper hangers, bookbinders, potters and stove setters, 
watchmakers, clockmakers, jewelers, goldsmiths and silver- 
smiths; in 1903, for foundrymen, pewterers, coppersmiths, tin- 
smiths and plumbers, stucco workers and marble cutters, wood 
carvers, coopers, saddlers and leather workers; and in 1905, for 
business apprentices, printers and typesetters, lithographers and 
engravers, building iron and ornamental iron workers, machine 
makers, mechanics, cabinet makers, masons and stone cutters, 
carpenters. 

The industries represented by these schools are the chief 
industries of the city of Munich, with one exception, — beer ; — 
for the manufacture of which only higher instruction is given, 
under other auspices. Munich has half a million inhabitants, 
and therefore approaches Boston in size. It is not, however, 
like Boston, a city of great industries and immense business 
interests, nor is it surrounded by a suburban population like 
that of Boston. It is a great to^vn rather than a great city, 
and life there is admirably described by the German word 
gemutlich, — comfortable and companionable. 



1907.] PUBLIC DOCUMENT — No. 76. 47 

That, in spite of the absence of great industries and great 
business enterprise, it nevertheless maintains a unique and 
wholly admirable system of technical continuation schools, 
whereby those who must leave school at about thirteen or four- 
teen years of age are well trained for the several callings on 
which they enter, is due partly to the general principle uni- 
versally recognized in Germany, — that efficiency in any call- 
ing, from chimney-sweeping to watchmaking, requires special 
training for that particular calling; but chiefly to the energetic 
and far-sighted city superintendent of schools {Stadt Schulrat), 
Dr. Kerschensteiner, who saw that the ordinary continuation 
schools failed to supply a much-needed technical training for 
beginners in the trades and in business. He also saw that a 
large part of the education received by the children who had to 
go to work when only thirteen or fourteen years old was lost 
for want of further education between that time and early 
maturity. He also recognized what we see very clearly, — that 
the ordinary training of the usual continuation schools (corre- 
sponding to our evening schools) failed to hold the interest 
and attention, as well as to meet the pressing needs, of most of 
those for whom they were intended. 

He also recognized the enormous importance of keeping young 
people between the ages of thirteen and fourteen and seventeen 
or eighteen under systematic educational influence, for the moral 
and social welfare of these young people as well as for their 
technical efficiency. He saw that by combining good general 
education, good technical education and good education in the 
rights and duties of citizenship, at an age when citizenship 
begins to have a real significance to the young, he might expect 
to exert on them a permanent influence for good, — moral, in- 
tellectual and technical. 

He wrote a brilliant paper, based on a comprehensive in- 
vestigation into the existing technical schools of Europe, and 
both the results of his investigation and the subsequent paper 
were published. His paper was entitled ^^ The Education of 
German Youth for Citizenship '' (Staatshurgcrliche Erzichung 
der Deuischen Jugend), It was submitted by him in competi- 
tion for a prize offered by the Royal Academy for the Dis- 
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semination of Useful Knowledge (Konigliche Akademie der 
Gemeinnutzigen Wissenschaften) , in Erfurt. In this paper he 
answered the question proposed by the academy : " How can 
we best train our young men for citizenship during the interval 
between their graduation from the elementary school and their 
entrance into the army ? " His paper won the prize. There- 
upon he urged his city to transform the existing continuation 
schools (corresponding lo our evening elementary schools) into 
technical continuation schools. His appeal to the authorities of 
Munich and of the State (Bavaria) was successful, and the 
present admirable scheme of Munich's Fachliche Fortbildungs- 
schulen (technical continuation schools) is the result. These 
schools are in very many instances not evening schools. As 
continuation school education is compulsory for three, sometimes 
four, years in Bavaria for all elementary sdbool graduates, the 
law requires employers to give their employees the necessary 
time — six to ten hours a week, depending on the school — to 
attend the continuation schools. Each pupil is required to 
attend the continuation school planned for the trade or business 
in which he has found employment. If a youth is not employed 
in trade or business, he must attend the old-fashioned con- 
tinuation schools, of which several still exist. 

The whole series of schools is too new to enable them all to be 
equally efficient, yet it is safe to say that no more promising edu- 
cational scheme has ever been set on foot anywhere; and the 
success attending the opening of the first of these schools in 
1900 led the city to extend them with constantly increasing 
success, until now there are forty of them. 

The technical instruction in these schools is at present given 
in most instances by a member of the trade or business concerned. 
The remainder of the instruction is given by some of the day 
school teachers, except the instruction in religion, which is 
given by a Eoman Catholic priest, or by a Protestant clergy- 
man, or by a rabbi, each to the people of his faith. This in- 
struction in religion is required by law. 

As it happens that many good trade workers and business 
men cannot teach well, the city is encouraging trained teachers 
to learn the several trades; it grants them leave of absence for 
this purpose, and some progress in this direction is being made. 
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Each school is in charge of a committee responsible to the 
general school authorities, and special pains are taken to se- 
cure the best citizens for these committees, and especially to 
secure the best representatives from the trade or business for 
which a school stands, and there are always representatives from 
the teaching force on each committee. In this way each school 
tends to serve progressively the general and technical ends for 
which it exists, and is, of course, in each case kept in close touch 
with the particular needs of, and the special progress in, the 
particular trade or business which the school serves. 

The following programs give an outline of the work done 
in two of these schools : — 



Continuation School for Btmness Apprentices, 



STUDIES. 



HouBs pas Wbue. 



Preparatory 



FiratTear. 



Seoond 
Year. 



Third Tear. 



SeligloD, 

Aiithmettc,! 

Bookkeeping, 

Banking and exchange, 

Bnalnese correspondence, reading,' . 

Commercial geography and study of mate- 
rials.' 
Studies in life and citizenship,* . 

Stenography, 

Writing, 

Total, 



8 



10 



10 



6 



1 All the problems are taken from the actual business in which the pupils of a given 
group are engaged. 

* Reading is general, but much of it pertains to business careers and to the particular 
buslneas In which the pupils are engaged. 

* The raw materials and also the manufactured products are studied. One group, 
Instead of this, receives instruction in money, banking and finance. 

* Personal and public hygiene; duties, rights and opportunities of the apprentice; 
deportment; development of trade ; transportation and communication in Germany; trade 
organizations; capital and labor ; chamber of commerce and industrial exchange ( Gewerbt 
Kammer) ; civics, made as concrete as possible. 
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Continuation School for Carpenters and Cabinet Makers. 



STUDIES. 



HoxntB rsR Wi 



wnrraK half-tbab. 



ClmaMft 
I to III. 



CkM IV. 



RALF-TBAB. 



ClBaMft 
I to lU. 



BellgioD, 

Arithmetic and bookkeeping,! . 
Beading and bnalness composition, . 
Siudiefl In life and citizenship, . 
Drawing: — 

(a) Carpenters, . . . . 

(b) Cabinetmakers, 
Practical technology : «— 

(a) Carpenters, . . . . 
(6) Cabinetmakers, 
Total: — 

(a) Carpenters, . . . . 
(5) Cabinetmakers, 



1 

1« 

1« 

1 



12 
9 



! As before, the work in arithmetic consists of the actoal problems of the trade con- 
cerned, here of the problem actually to be solved by carpenters and cabinet makers. 
> Alternately. > Study of woods, tools, machines, and their care and uses. 

In addition to these programs, the city publishes detailed 
descriptions of the work done in each school. Some of these 
continuation schools are provided with a preparatory year, be- 
cause elementary school pupils are obliged to pass only seven of 
the eight grades provided for the elementary schools; most 
pupils who have not taken the voluntary eighth grade are put 
into the preparatory class of the continuation school. 

These programs are given here in outline only ; but they may 
serve to call attention to the important class of schools which 
they illustrate, and the study of further details cannot fail to 
be of use to those whose duty it may be to plan similar schools. 

The schools described are for boys; but a large technical 
continuation school for girls, with two divisions, — one for 
household or domestic training and one for business training, — 
is already in existence. 

Certain conclusions suggest themselves as a result of a study 
of these schools, namely : — 
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1. They solve the problem of how to keep under appropriate 
educational influence during their period of adolescence that 
great body of youth who are obliged to leave school when only 
thirteen or fourteen years old. 

2. There is in them complete utilization of educational oppor- 
tunity by the pupils. There is no economic or educational waste. 
Attendance being compulsory, punctuality and regularity of 
attendance are assured. 

3. The program of studies for each kind of apprentice school 
is strictly limited in scope to an essential minimum of subject- 
matter, general and technical; and the nature of this subject- 
matter is well adapted to the end in view, namely, the extension 
of the youth's education as an individual and as a citizen, and 
the foundation of progressive interest and technical skill in his 
chosen calling. 

4. All the teachers, except the shop work or technical teachers, 
being trained teachers (elementary school teachers), the methods 
are generally excellent and the results correspondingly good. 
This is, of course, another reason why there is so little economic 
and educational waste. Every hour of instruction counts. 

5. Only youth already in service are members of these schools. 

6. Since representatives of the several trades and businesses 
are on the governing board of the several schools, the technical 
work should be, and probably is, determined by the actual con- 
temporary needs of the several vocations represented by the 
schools. 

7. The schools embody a well-defined policy that underlies 
all forms of activity in Germany; namely, that every efficient 
worker, whether in trade, business or profession, requires gen- 
eral education, and also technical preparation, for the particular 
work he is to do. 
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Appendix D. 



Industrial. Continuation Schools foe Jewelebs' and 
Gold and Silveb Wobkeks' Appbentioes. 

1. Origin of the School. — The jewelers and gold and silver 
workers of Munich are divided into two groups, of which one 
pursues the business of actually manufacturing, and the other 
that of the dealer. While many master workmen of the first 
group have one or more apprentices, as a rule, the members of 
the second group do not have any. The number of apprentices 
at the present time, however, is never less than 60. The number 
of independent manufacturers is about 80, of which the great 
majority, probably 60, are included in the " Association of 
Jewelers and Gold and Silver Workers." There are about 100 
helpers in the trade. In spite of the long-felt necessity for a 
school of their own for the special technical training of appren- 
tices, it had not been possible for the trade to establish such a 
school, on account of the existing conditions. 

On July 28, 1902, on the invitation of the city school super- 
intendent. Dr. Kerschensteiner, there met in his office two rep- 
resentatives of the above-mentioned association (and others), 
who declared themselves in full sympathy with the intended 
opening of a trade school for apprentices of jewelers and gold 
and silver workers, and as a result of their deliberations the 
following plan for the organization of the new school was out- 
lined. 

2. Plans for the New Organization, — The plan of the school 
is provisionally as follows : — 

(a) In accordance with the four years' duration of the course, 
the trade school for apprentices of jewelers and gold and silver 
workers embraces four progressing annual classes, with the same 
annual period of instruction as in the general continuation 
school. 
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(6) Attendance is obligatory on the first three classes, in 
which, in addition to the trade instruction, the general instruc- 
tion of the pupil is continued; attendance is at present volun- 
tary on the fourth class, in which a higher technical, and as far 
as possible artistic, education of the apprentice is attempted. 
For the instruction in these courses, which is to take place in 
the building of the City Industrial School, the services of in- 
structors can be obtained; its introduction is to be carried out 
just as soon as conditions and the fitting out of the school make 
this possible. 

(c) The instruction is to be imparted in closest possible touch 
with the industry, and covers the following subjects: religion; 
industrial arithmetic, with text-book guidance; business compo- 
sition and reading; studies of life and citizenship; materials; 
drawing (designing), modeling, chasing and engraving. Later 
it is intended to introduce into the instruction of the fourth 
class voluntary practical instruction in enameling and stone 
cutting. Moreover, in the development of drawing, so necessary 
in the trades, the voluntary attendants of the school are offered 
the opportunity to participate in the instruction of the City 
Industrial School. 

(d) The instruction extends through 9 hours a week in the 
first three classes, and 8 hours a week in the voluntary fourth 
class. Of the 9 hours of the required classes, 6 hours come on 
two working days and 3 hours on Sunday, from 9 to 12 a.m. 
Of the 8 hours a week of the fourth class, 3 hours come likewise 
on a working day, from 9 to 12 a.m., the remaining 5 hours 
provisionally on Simday; this 5-hour Sunday instruction will, 
in the summer months, be reduced to 3 hours of instruction, 
from 9 to 12 a.m. In consideration of the considerable increase 
in the business of the industry during the Christmas season, in 
the month of December the instruction on the working day is 
given up. 

(e) The distribution of the hours per week for the indi- 
vidual classes and the four years of instruction are given in the 
accompanying table : — 
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Houas or iNSTaucnov. 


SUBJECTS. 


CkMl. 


ciMsn. 


ckMin. 


CkMlV. 


Bell^OD, 






1 


- 


Practical arithmetic and bookkeeping, 






1 


- 


Baslneas composition and reading, . 






1 


- 


Studies of life and citizensliip, . . . 






1 


- 


Materials, . 






- 


- 


Drawing, 






8 


- 


Modeling, 


- 


- 


2 


S 


Chasing and engraving, 


- 


- 


- 


6 


Total, . 


9 


9 


9 


8 



(/) The instruction in materials, in so far as it pertains to 
metallurgy (chemistry of metals), is imparted by a chemist; 
in so far as it pertains to precious stones, by a mineralogist ; the 
instruction in modeling, chasing and engraving, by a skilled 
workman in those lines, — when possible, by a qualified master 
of the industry; the remaining instruction by members of the 
teaching forces of the common, continuation and industrial 
schools of Munich. 

(g) The expense of imparting the instruction is borne by 
the city, which likewise provides for the necessary place for in- 
struction. 

(h) To obtain a collection of materials which shall meet the 
needs of the school, the Association of Jewelers and Gold and 
Silver Workers will take the necessary steps; and, further, it 
will place at the disposal of the school, for the purchase of the 
necessary materials for instruction, the sum of 100 marks annu- 
ally. The committee of the industrial continuation school 
will take upon itself the presenting of the request of the asso- 
ciation for appropriations for the trade schools to the proper 
officials, members of the cabinet, supervisors of manual workers, 
etc. 

(i) In the cases of apprentices who, during the three years 
of required trade study, have not done well, the masters of the 
association may require the repetition of the whole or a part of 
the instruction of a class, or make obligatory the attendance on 
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the fourth-year instruction. Voluntary attendance on a class 
or course is permitted to those who have completed the required 
school attendance, and to helpers. 

(;) For all those who attend the schools, but are not required 
to do so by law, a nominal fee must be paid to the City Indus- 
trial School, as authorized by law, according to the rules for 
school fees. 

3. Subjects of Instruction. — The subjects of instruction are 
selected and arranged as follows : — 

(a) Accounting and Bookkeeping. — The instruction in ac- 
counting shall initiate the pupil into the necessary comprehen- 
sion of a correct conduction of the accounts of the citizen and of 
business ; it must seek to arouse the sense of economy, and lead 
the apprentice to a satisfactory dexterity in mercantile calcula- 
tions of prices and values in his industry. It is therefore di- 
vided as follows : — 

CiJLSS I. — General Accounting: Service of the gold and silver 
worker according to hours, days, weeks, months. Wage book. 
Casting up accounts for the months and year. Workers' and 
masters' pay; expenditures for work shop and store house; 
for material and working tools, and other outlays of capital. 
The daily, weekly, monthly, and annual expenditures of an 
individual; of a family; housekeeping book; monthly and 
annual balancing. Savings and their interest. Bvsiness Ac- 
counting: Small purchases; rebate for cash payments: trans- 
portation ; other business expenses ; calculations of weight, and 
simple alligation. 

Class II. — Business Arithmetic: More extensive buying and 
selling calculations; profit and loss calculations; trade calcu- 
lations; importation; foreign moneys: commercial paper cal- 
culations; instalments; sharing calculations; continuation of 
calculations of weights in the application of specific weight, 
and also the special weights for gold and jewels, especially 
practice in their fractional calculations ; more difficult calcula- 
tions of values and mixtures ; temperature calculations for the 
conditions of melting. 

Class III. — Business Accounting: BooJcl-eeping and Exchange: 
The business books of simple bookkeeping (inventory, day, 
cash, and ledger books) ; their monthly and annual closing; 
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adjusting and balancing them; Kqnidations. Bills of exchange^ 
their kinds and use; bill book. In connection with bookkeep- 
ing, simple calculations of cost and of buying propositions^ 
with special consideration of changes in price, and loss ac- 
counts; calculation for repairs, singly and in quantities; 
average and per cent, calculations in connection with these. 
Problems in assessment and workers' insurance. 

(fe) Business Composition and Reading. — The instruction 
in composition must train the pupil to prepare with correctness 
all important written papers of private and business intercourse, 
as regards form, expression and correct writing. 

Glass I. — Private Correspondence: Letters to members of the 
apprentice's family, relatives and friends, especially about the 
work of the apprentice, or making use of appropriate matter 
from other instruction; questions and information; tendering 
of services ; application for a position ; public notices ; arrange- 
ments for instruction. Business recommendations; general 
writing. 

Class II. — Compositions concerning Conditions of Buying and 
Work: Bids for wares; questions as to price; order letters; 
purchase and work contracts; directions for delivery; bills, 
receipts; credit references; arrangements for payments; com- 
plaints, excuses, judgments, depositions. (Especial attention 
to use of the higher titles in the business letters of the trade.) 

Class III. — Compositions dealing with Debts: Debt and security 
bills ; dunning letters ; granting of delay ; letters to accompany 
part pa\Tnent; neglected bills. Business Correspondence with 
Officials: Appeals to the magistrate, police, finance depart- 
ment, other state offices and art institute. Making out of re- 
ports to the department of trade and industry, or to the offi- 
cials in charge of the economic and social matters of the local 
industry. 

The instruction in reading, in connection with citizenship, has 
for its object the advancement of the ethical and general edu- 
cation of the pupil, and the awakening within him of pleasure 
and taste in good literature. It also senses, through the use of 
suitable reading material, as far as such material is present in 
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reading books, for the advancement of trade instruction. The 
selection of the suitable pieces for reading is in all classes left 
to the teachers. 

(c) Studies of Life and Citizenship, — This instruction will 
supply to the pupil the recognition of the necessity of a reason- 
able conduct of life. He takes up on the one hand the problems 
of hygiene, and on the other hand the questions of living which 
result from his duties to his vocation, the community and the 
state, in order that he may obtain a clear insight into the neces- 
sarily close connection of the interests of aU classes of people 
and trade groups. 

Class 1. — Hygiene: The structure of the human body. Breath- 
ing, nourishment and circulation of the blood, — means of 
subsistence and enjojrment according to their value and worth- 
lessness; the care of the skin and teeth; dwelling and cloth- 
ing; work and recreation; the harmful influences of the trade; 
maintenance of cleanliness. Deportment: Conduct at home; 
in school; on the street; in society; toward teachers and 
helpers. 

Class II. — Industrialism: History of hand work in general; the 
development of the gold and silver smith industry in particu- 
lar; the accomplishments of the ancient eastern peoples in 
this field, and their progress in the art up to the present time, 
especially that of the East Indians, Japanese and Chinese; 
the metal work and ornaments of the ancient Romans; the 
development of the industry among the people of the north, 
and especially in the development of the ecclesiastical art 
work of the middle ages (enamel and filigree work). The 
influence of Italy in the Renaissance under Cellini. The 
(Jerman masters of that time (Jamnitzer, Eisenhoit and 
others). The importance of France in this field since the 
eighteenth century. The present condition of the industry, 
and the more recent advances (Tiffany, Lalique). Important 
places of manufacture of the past and present. Related in- 
dustries. The present-day division of the work, — the most 
important, from the industrial point of view. Journeyman's 
and master's examination. (As being closely connected with 
the industrial instruction, the pupil is introduced to the chief 
features of the characteristic forms of the productions of his 
industrj'.) 
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Class III. — Citizenship: The communal condition. The prob- 
lems of communal groups; their social and economic arrange- 
ments. Rights and duties of communal citizens; commimal 
titular oflBcials. The constitution of Bavaria. Problems of 
state federation. Duties and rights of citizens of the state. 
State titular officials. The Bavarian state government. The 
system of government of the German Empire. The problems 
of the Empire. Social legisation. Trade and commerce in 
the nineteenth century, and their significance for the well- 
being of the citizen and the industrialist. 

(d) Materials, — This instruction is intended to familiarize 
the pupil with the working tools and materials of his industry, 
with their qualities, sources of supply and manufacture. It 
embraces the following subjects, for the first two classes : — 

Class I. — Metals: The precious and common metals (gold, sil- 
ver, platinum, mercur}^ copper, tin, zinc), and their alloys, 
which enter into the industry. The determination of fine- 
ness, and its testing. The smelting and casting of metals. 
Soldering and the soldering appliances. The separation of 
metals; the different processes. The use made of gilding and 
metal waste. The treatment of the surfaces of metals. The 
coloring through alloying and through corrosion with acids 
(yellow and white blanching, burning), oxidation, polishing 
and dulling. Coatings, especially gold plating and silver 
plating, by galvanic means (arrangement of the proper bat- 
teries), through treatment by fire, through rubbing on, and 
other processes. Metal plating or double process, Talmi wares. 
The work of etching. Niello work and damasked work. The 
most important facts regarding the nature of enamel and its 
application. Making a receipt book for the alloying, coloring 
and etching (through acid treatment) of metals. 

Class II. — Precious Stones: The really precious stones, — dia- 
mond, ruby, sapphire, emerald, the precious opal ; the semi-pre- 
cious stones, — topaz, amethyst, turquoise, garnet, chrysolite, 
Armenian stone, agate, jaspar, onyx and others. Identifi- 
cation, peculiarities, polishing and setting of stones. Imita- 
tions; reconstructed precious stones; false precious stones 
(paste, glass diamonds, etc.). Pearls, corals, and their use 
as ornaments. 
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(e) Drawing. — The instruction in drawing in this industry 
is to educate the eye and the mind of the pupil to the clearest 
possible grasp of good forms and color effects, and so to form 
his taste, as well as to make keen and mature the appreciation 
of the aesthetic problems of his calling. For the accomplish- 
ment of this end there are on the one hand the discussion and 
copying of appropriate works of art of ancient and recent times, 
and on the other hand the practice in drawing from nature, to 
show the application of natural forms to the industry of the 
pupiL The instruction, which for the most part is devoted to 
free-hand drawing, includes therefore the most varied and rapid, 
even if simple, sketches and water colors. The work of the 
three required classes is divided as follows : — 

Class I. — Drawing of simple objects of the industn', such as 
rings, brooches, medallions, ear ornaments, chains, belt clasps, 
clasps, hair combs, bracelets, book and similar garnishments, 
simple shell forms, etc., from actual patterns, and also from 
good representations, such as photographs, heliotj^e or other 
artificially prepared drawing patterns. 

Class II. — In addition to the instruction concerning the styles 
in the industr}-, a series of typical objects from different 
epochs, using as far as possible the different public collections 
of the state or city, or such good casts and reprints of valuable 
old objects as may be accessible. More difficult drawings of 
richer objects, such as hangings of different kinds, chests, pic- 
ture frames, lamps, brackets, coats of arms, scrolls, clock 
stands, cups, bowls, tankard forms, inkstands, table accesso- 
ries, etc. 

Class III. — Sketching from nature of simple and more difficult 
plant forms, — leaves, branches, buds and fruits, and their 
artistic application, under direction, to simple composition of 
natural forms in the work of this industry. The fashioning 
of ornaments, as far as possible unaided; exercises in the 
ornamental filling of a given space. Continuation of the ex- 
ercises in styles with the extension of the drawing subject 
matter, to include simple forms of animal life and the human 
body. 

(/) Modeling. — The course in modeling is for the purpose 
of instructing the pupil in the forms of the different objects of 
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his industry, and to give him guidance for the reproduction of 
modeled forms. The exercises are carried on in wax or plas- 
tilina, and later in metal, and come in the third and fourth 
school years. 

Class III. — Modeling of simple objects pertaining to this in- 
dustry according to given patterns, with the truest possible 
copying of their technical details, and also in connection with 
the instruction in drawing of modeled and natural forms. In 
connection with this, the copying of parts of plants, at first 
in the natural size and then on diminished scale, and their 
adaptation to current styles of objects of the industry. Mak- 
ing of the castings from the prepared plastilina or wax models. 

Class IV. — The extension of the preceding to increasingly diffi- 
cult modeling. The copying of the richer artistic industrial 
products of the trade from museum or art collections ; making 
of copies of originals in metals from the finished model forms. 

(g) Chasing and Engraving. — This instruction must plainly 
be the practical application of the teaching in modeling, to in- 
struct the pupil in the most essential and most necessary proc- 
esses of the engravers' art, and to offer him the opportunity 
to make with his own hands some articles of the industry. It 
comes entirely in the year of voluntary instruction, and takes 
up the following matters : doing simple, and at first flat, forms : 
then instruction in the production of roimd hollow objects by 
means of stamping; the making of cut out and free wrought 
ornamental forms; chasing of metal casting (using the models 
for casting prepared in the instruction in modeling) ; applica- 
tion of the various final technical treatments (gilding, silvering, 
oxidation, coloring, etching, etc.) to the objects already made; 
condemnation of ornamentation in imitation stones; engraving 
near stones, — the cutting ; engraving of easy ornaments ; en- 
graving of writing. 

(h) Religion. — The same matter as in the general continu- 
ation school, according to the requirements prescribed by the 
archbishop or of the Protestant higher consistory. 

Hours of Instruction. — In the distribution of the hours of 
instruction, arrangements were made such that in the first year 
of the existence of the school all the pupils could receive instruc- 
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tion in metallurgy and precious stones, and all three classes be 
instructed together. As a result of this, the foUoTdng weekly 
schedule was adopted : — 



LeMonDAT*. 


Time. { ClftM I. 1 ClmMM U. and lU. 


Tnesdaj, . . 

Tbanday, 
Frldmj. . . . 


9-10 
10-11 
11-12 
9-12 
9-12 
9-10 
10-11 
11-12 


Metallurgy. 
Precious stones. 
BeUgion. 

Drawing. 
Practical aritlimetlc. 

Business composition and 

reading. 
Studies in life and citizen. 

ship. 


Metallurgy. 
Precious stones. 
Religion. 
Drawing or modeling. 

Practical arithmetic and 
bookkeeping. 
Business composition and 

readiue. 
Studies in life and citizen- 

ship. 



Statistical Remarks. — In the school year 1902-03, the pupils 
of the school numbered 49 apprentices, who were required by 
law to attend the continuation school. Enumerated according 
to their religious beliefs, there were 40 Catholics, 8 Protestants 
and 1 Hebrew. Of the 49 pupils, 36 had their homes in Munich, 
1 in upper Bavaria (outside of Munich, however) and 9 in 
other parts of Bavaria, 1 in another German state, and 2 were 
foreigners. The parents of the pupils were of the following 
classes: 19, industrial work; 8, mercantile life; 19, official and 
service work ; 3, unskilled wage workers. 
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Appendix E. 



Leading Manufactures in Massachusetts. 

[Compiled from statlitlCB of tbe MassachaaetU Boreaa of StatisUes of Labor, 1906.] 



Nams. 


Number 
of Firms. 


Capital 
inrested. 


Value of 
Goods made. 


Employees. 


Yearly 
Earnings. 


BchooU 
Industry. 


Boots and shoes, . 


642 


$54,105,842 


$178,492,186 


69,900 


$530 


- 


Cotton goods, 


163 


171,190,902 


142,935,223 


95,372 


361 


8 


Woolen goods, 


151 


44,176,605 


60,048,155 


25.784 


482 


8 


Worsted goods, . 


41 


39,647,783 


58,465,252 


20,478 


407 


8 


Food preparations. 


862 


81.182,879 


81,254,601 


12,904 


428 


- 


Machines and machln- 


374 


64,989,121 


54,419,727 


80,938 


572 


8 


Metals and metallic 

Rubber' and elastic 

goods. 
Leather and leather 

goods. 
Ctothlng 


437 


89,887,497 


55,583,687 


24,986 


569 


- 


48 


28,900,816 


54,229,847 


12,826 


470 


- 


142 
264 


26,567,446 
14,868,649 


41,427,106 
84,474.292 


9,684 
15,077 


964 
896 


- 


Paper and paper goods. 


124 


48,880,031 


83,178,328 
10,401,728 


11,780 
4.420 


478 
428 


- 


Print works, etc., . 


45 


28,287,116 


32,739,880 


7.880 


441 


- 


Electrical apparatus and 

appliances. 
Furniture, 


45 


11,656,968 


18,872,598 


9,618 


577 


8 


169 


15,118,247 


16,258,311 


8,868 


492 


- 


Jewelry 


109 


8,888,173 


12,287,979 


6,289 


586 


- 


Printing and bookbind* 
Ing. 


70 


8,701,863 


10,939,984 


5,618 


566 


- 
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Appendix F. 



CouESES OF Study. 
The following outlines of courses of study are taken from 
catalogues of schools, and are submitted as suggestions only, to 
local committees who are formulating programs : — 

1. PRATT INSTITUTE, BROOKLYN, N. Y. 

Department op Science and Technology. 

Bay Courses, 

Carpentry and building, one year; machine construction, one year; 

steam and machine design, two years; applied electricity, two years; 

applied ch^nistry, two years. 

Fees, $15 per term; three terms per year. 

Evening Courses. 

Three evenings a week between September 26 and March 22; hours 
7.30 to 9.30. 



Technical : — 






Practical mathematics, 


Two seasons, . 


$10 per season. 


Elementary electricity and me- 






chanics, .... 


One season, 


Two lectures and four 
hours' laboratory work 
each week. 


Chemistry, .... 


Three seasons. 


Lectures and laboratory. 


(Fourth and fifth seasons for 






advanced work in organic 






chemistry, assaying, electro- 






chemical and industrial 






chemistry.) 






Applied electricity, . 


One season, 


Lectures and laboratory. 


Mechanical drawing and ma- 






chine design, 


Two seasons, . 


- 


Mechanism, .... 


One season, 


Lectures and drawing. 


Steam and steam engine, . 


One season. 


Lectures and laboratory. 


Strength of materials, 


One season, 


Lectures and laboratory. 


Trade: — 






Machine shop practice, 


Eight lectures, 


81 for course. 


Carpentry and building, . 


Two seasons, . 


Talks and shop work. 


Pattern making. 


Two seasons, . 


Talks and shop work. 


Plumbing, .... 


Two seasons, . 


Lectures and practice. 


Sign painting. 


Two seasons, . 


- 


Fresco painting, 


Two seasons, . 


- - 


Machine work and tool making. 


Three seasons. 


- 



Where not otherwise marked, the fees for the evening courses are $15 
per season of six months. 
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Carpentry and Building (Day Courses). — One-year course, to pre- 
pare young men for carpenters, builders, or foremen in planing mills 
or building operations. 

Periods per week: — 
Lectures and practical talks, shop practice at the bench and with 

machinery, 24 

Mechanical and architectural drawing, 6 

Mathematics, 5 

Plans and specifications, 1 

Tuition, $15 per term; three terms a year. 

Machine Construction {Day Courses). — One-year course, to prepare 
young men for positions as foremen in machine shops. 
Periods per week : — 

Machine construction, 

Tool making, 

Mechanical drawing, 

Mathematics, 

Moulding and pattern making, forging, .... 



18 
8 
6 



Tuition, $15 per term ; three terms a year. 



Steam and Machine Design (Day Courses). — Two-year course, to 
prepare young men as designers or master mechanics for building ma- 
chine tools, steam engines, etc., or becoming assistant engineers in power 
plants. 





Pbriom piR Week. 


SUBJECTS. 








First Year. 


Second Year. 


Mathematics : — 






Algebra, geometry, trigonometry, . 


5 


6 


Physics and laboratory : — 






Mechanics, heat and electricity, 


11 


- 


Mechanism and mechanics : — 






Strength of materials, steam engine and trans- 






mitting power, ...... 


- 


6 


Drawing : — 






Mechanical, ....... 


8 


- 


Machine sketching, 


1 


- 


Machine design, ...... 


- 


10 


Shop work : — 






Carpentry, pattern making, foundry, forging, . 


10 


- 


Machine work, machine construction, tool 






making, . • . 


- 


10 


Laboratory : — 






Strength of materials, steam laboratory, . 


"■ 


8 



Tuition, $15 per term; three terms a year. 
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Applied Electricity {Day Courses). — Two-year course, to prepare 
electricians and operators, or managers in electric lighting stations or 
railway or power plants. 





PBBI0D6 PEB Week. 


SUBJECTS. 








First Year. 


Second Year. 


Mathematics : — 






Algebra, geometiy, trigonometry, . 


5 


- 


Advanced algebra, solid geometry, analytical 






geometry, 


- 


5 


Phyaics, 6 ; laboratory, 6 : — 






Mechanics, heat, magnetism, electricity, . 


11 


- 


Chemistry, 3 ; laboratory, 4, .... 


7 


- 


Applied electricity, 4 ; laboratory, 8, . 


- 


12 


Mechanism : — 






Strength of materials, steam engine and boilers. 


- 


3 


Drawing, mechanical : — 






Projections, shop, engine details, 


6 


- 


Dynamo details : — 






Switchboard and wiring, power plants. 


- 


8 


Shop work : — 






Carpentry, pattern making, foundry, forging, . 


6 


- 


Vise work, machine work, mechanic construc- 






tion, 


— 


6 



Tuition, $15 per term ; three terms a year. 



Applied Chemistry (Day Courses), — Two-year course, to prepare 
young men for positions as foremen or superintendents in chemical 
manufacturing plants. 





Periods peb Week. 


SUBJECTS. 


First Year. 


Second Year. 


Chemistry, 5 ; laboratory, 8, .... 
Chemistry, 5 ; laboratory, 12, ... . 

Mathematics, 

Physics and laboratory, ..... 
Mechanical drawing, ...... 

Machine design, 

Shop work : — 

Carpentry, pattern making, forging, foundry. 

Applied mechanics, 

Mechanical laboratory, 


13 

5 
7 
4 

6 


17 
5 

6 

3 
4 



Tuition, $15 per term; three terms a year. 
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CALIFORNIA SCHOOL OF MECHANICAL ARTS, SAN 
FRANCISCO, CAL. 

Manual Training Course. 



Pbriom pu Webs. Fobtt Wbbkb to thx Year. 



First Year. 



Second 
»e»nd 


Pkrtof 
Third Year. 


17i 
17i 


10 
10 


10 
7i 


- 


: 


10 


17i 


5 


5 
10 


10 
5 


- 


- 



Average. 



For boys : — 
Academic studies, 
Mechanic arts, 

Carpentry, moulding, pattern 

making. 
Drawing, free and mechanical, 
Forge work and moulding, 
Drawing, free and mechanical, . 

Modeling or wood carving, — op- 
tional, .... 
Machine shop, . 
For girb : — 
Academic studies, . 
Mechanical arts : — 

Sewing, .... 
Drawing, free and mechanical, 
Dressmaking and millinery, 
Cookery, .... 
Household arts, 
Modeling or wood carving, last ! 
two years, — optional, . . ' 



17i 
15 

10 
6 



17i 

7i 
5 



15 
14i 



Attendance is from 9 a.m. to 3.30 p.m. the first two years, and 9 a.m. 
to 4.20 P.M. the last two years. 

At the beginning of the third year the students choose one of the 
following eleven mechanical and industrial courses, and take a two- 
years apprenticeship. The preliminary course is gradually merged 
into the technical course during the first six months of the third year. 
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Traob and Tbcbnxcal Coubsbb 
roH Bon. 



SUPPUMBNTAL iNBTRUCnON. 



Pattern making, including 
gear wheels, steam en- 
gines, propeller blades, 
dynamo frames, etc. 



Forge work, engine shafts, 
cranes, lathe tools, wagon 
parts, structural and or- 
namental iron work, etc. 



Machine shop practice: use 
of lathe, planer, shaper, 
drill, milling machine, 
etc.; construction of en- 
gines, lathes, pumps, gas 
engines, etc. ; eleetrical 
construction, dynamos, 
motors, hoists, heating 
and lighting appliances, 
etc. ; care of power plant. 

Mechanical drafting. 

Ship drawing, . 



Industrial chemistry, 



Industrial art, 



Course to prepare for uni- 
versity course in engi- 
neering, civil, mechanical, 
electrical or mining. 

Polytechnic course, made 
up of elective subjects, to 
round out a four-year 
course, such as given in 
manual training high 
schools. 



Advanced foimdry work; 
methods of manufao- 
turing and seasoning 
lumber; shop methods 
with wood- working 
machinery; mill 
methods. 

Estimates, contracts, 
specifications; prices, 
sources and proportion 
of materials; metal- 
lurgy of iron; produc- 
tion of steel; manufac- 
ture and use of rolled 
steel. 

Estimates, contracts, 
specifications; prices, 
sources and properties 
of materials; metal- 
lurgy of iron; produc- 
tion of steel. 



Estimates, contracts and 
specifications; metal- 
lurgy of iron; produc- 
tion of steel. 



Chemistry of materials, 
their proportions, prep- 
aration, etc. 



Science and mathe- 
matics; mechani- 
cal drawing. 



Science and mathe- 
matics; excur- 
sions (Saturdays) 
to iron-working 
establishments. 



Science and mathe- 
matics; excur- 
sions (Saturdays) 
to iron-working 
establishments. 



Science and mathe- 
matics; excur- 
8ions(Saturdays). 

Science and mathe- 
matics; excur- 
sions(Saturdays) . 

History of art; ex- 
cursions to mu- 
seums, art ex- 
hibitions, etc. 
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Trade and Tkchmical Coubsxs 

FOB QnUiB. 



SUTPLKIBNTAL InSTBUCTION. 



Cookery (advanced): can- 
ning, preserving, desserts, 
cooking for invalids, etc. 

Dressmaking: designing 
and making tea-gowns, 
princess dresses, tailor- 
finished suits, etc. 

Millinery (advanced): cov- 
ering hats, crepe bonnets, 
velvet hats; trimming 
with choice materials; 
manufacture o f frames 
and braids. 



Preparation of menus; 
table decorations. 

Study of drapery, sketch- 
ing; methods of manu- 
facturing threads, 
cloth, etc. 

Study of effects, sketch- 
ing; methods of manu- 
facturing materials. 



Physiological prin- 
ciples and nutri- 
tive values. 

History of costume ; 
hygienic p r i n - 
ciples; excur- 
sions to manu- 
factories. 

History of costume. 



About seventy-five per cent, of students' time is devoted to technical 
instruction, the rest to supplemental instruction. All apprentices are 
required to meet one hour a week, in a body or in sections, to discuss 
papers and reports by individuals. The subjeots are selected and 
assigned by the students themselves, and relate to manufacturing proc- 
esses, history of industry, etc. Each topic is placed before the class 
by means of printed abstracts and the stereopticon. 

Each student pays $10 a year to cover materials, and about $2,500 
a year is derived from sale of articles manufactured in the school. 

Enrollment, 372, United States Labor Commissioner's Report, 1902. 

All trade students get a brief course in political economy, commercial 
geography, history and government of the United States. 

The instruction in science and mathematics is different in the different 
apprentice courses. 

Nearly all trade students take one or more of the following: Theo- 
retical mechanics; strength of materials, including laboratory practice 
and tests; graphical statics; boiler and engine tests; dynamo tests; heat 
calculations, including study of transformation of energy; hydrostatics; 
laws of gases ; metallurgy of iron ; bookkeeping and business forms. 

3. WILLIAMSON FREE SCHOOL OF MECHANICAL TRADES, 
WILLIAMSON SCHOOL, P. 0., PA. 

Scientific and Practical Courses in Building and Mechanical 

Trades. 

Three-year day course, eleven months in each year. 

The apprentices take one of the following courses : carpentry, pattern 
making, bricklaying, steamfitting and electrical and steam engineering, 
machine trade. 

Academic branches: reading, writing, language, arithmetic, algebra, 
geometry, trigonometry, physical and political geography, history, 
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physical science, civil government, English literature, physiology and 
hygiene, elmnentary vocal music, chemistry, theory of the steam engine, 
strength of materials and building construction. 

The schools and shops are in session eight hours a day on five days 
of the week, and three hours on Saturday. 

Each pupil takes four hours a day in the class rooms and four hours 
in the shops the first year, the proportion spent in the shops gradually 
increasing toward the end of the course. 

Conditions of admission: elements of an English education (about a 
fair grammar grade) ; able-bodied, intelligent and healthy. 

Indentured for three years. 

4. BARON DE HIRSCH TRADE SCHOOL, NEW YORK CITY. 

Trade Courses, Theory and Practice, Day Classes. 

Carpentry, machinery, plumbing, painting, electricity. 

Two terms a year, five and one-half months each. 

Conditions of admission: the applicant must be sixteen years old, 
able-bodied, and a Jew. Probation, fourteen days; if satisfactory, 
candidate is enrolled as a regular pupil. 

Instruction free. 

The increase in eflBciency and earning power resulting from these 
short courses is man^ellous. 

5. TUSKEGEE INDUSTRIAL INSTITUTE, TUSKEGEE, ALA. 

Four-year Academic Course, with Two and Three Year Trade 

Courses. 

Trade courses : instruction and training in thirty-six trades. 

Agricultural courses, two years theoretic and practical : agriculture ; 
horticulture; market gardening; floriculture and landscape gardening; 
botany; agricultural chemistry; entomolog>', bacteriology, vegetable 
physiology and pathology; dairying; live stock raising; poultry raising; 
bee culture. 

Drawing: freehand, with color work, three years; mechanical and 
architectural, with study of building materials, estimates, specifications, 
etc. 

Mechanical courses : carpentry, three years ; blacksmithing, two years ; 
wheelwrighting and carriage building, three years; carriage trimming, 
three years; harness making, two years; painting, two years; ma- 
chinery; plumbing; founding; printing, three years; shoemaking, two 
years; bricklaying and plastering, two years; brickmaking; sawmilling; 
tinsmithing, two years; tailoring, four years. 

Girls' courses (all the agricultural courses are adapted to girls) : 
plain sewing, two years; dressmaking, three years; millinery, two 
courses of four months each; tailoring, four years; laundering, three 
terms; mattress making and upholstery; cooking, two years; canning; 
housekeeping; nurse training, three years. 
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6. BOSTON TRADE SCHOOL FOR GIRLS. 
Courses of Study. 
Average length of the course, one year. Length of day, 8.30 a.m. 

to 5 P.M. 

In the trade work the pupils work with expert trade teachers, as 
in a shop, with this difference, — that there is no division of labor, 
so that each pupil learns the various processes. 

Dressmaking Department, 
First half year : — 

I. Plain sewing: children's clothing, twelve weeks; underwear, 
twelve weeks; (foot and electric power machines), — 
twenty-five hours. 
II. Design, three hours. 
III. Hygiene and gymnastics, two and one-half hours. 
rV. Domestic science, two hours. 

V. Arithmetic, textiles, and discussion of business problems, two 
and one-half hours. 
Second half year : — 

I. Dressmaking: shirt-waist dresses, twelve weeks; fancy 
gowns, twelve weeks, — twenty-five hours. 
n.-V. As above. 

Millinery Department. 
First half year : — 

I. Plain sewing, twelve weeks; millinery (introductory), 
twelve weeks, — twenty-five hours. 
II.-V. As above. 
Second half year : — 

I. Millinery: spring hats, twelve weeks; winter hats, twelve 
weeks, — twenty-five hours. 
II.-V. As above. 

Machine Operating, 
First and second half years : — 

I. Machine operating: aprons, imderwear, curtains, shirt-waists 
and other garments, special machines, tucking, button- 
holing, etc., — twenty-five hours. 
II.-V. As above. 

Straw Hat Making, 
First and second half years : — 

I. Machine operating: clothing, twelve weeks; hats, thirty-six 
weeks, — twenty-five hours. 
II.-V. As above. 
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7. MASSACHUSETTS CHARITABLE MECHANIC ASSOCIA- 
TION TRADE SCHOOL, BOSTON. 

Requirem^ts for admission: good moral character; seventeen to 
tw«ity-fonr years of age; ability to read and write. 

Tuition fee: entire term, $12 (in advance). Tools and materials 
supplied by school. Drawing can be taken without extra charge. 

All courses require three terms (three years) for completion, with 
the exception of plumbing, which may be completed in two terms. 
Each term comprises seventy evenings. 

Masonry: bricklaying, tile setting. 

Carpaitry: practical; theoretical; boat making. 

Sheet metal working: pattern drawing and cutting. 

Electricity: bell wiring; wiring gas fixtures, incandescent and arc 
lamps; construction and care of dynamos and motors; transformers; 
switchboard wiring; telephone-cable work; joint wiping; care of storage 
batteries. 

House painting (instruction in frescoing and sign painting will be 
given whenever the demand for such instruction becomes apparent) : 
care and use of tools; rules of health; mixing colors; painting fresh 
wood, brick and plaster surfaces; graining; glazing and kalsomining; 
lectures on materials used in trade, and on the elements of the science 
of light, color and design. 

Plumbing: practical; theoretical. 

Drawing: use of ordinary drawing instruments; simple mechanical 
drawing; freehand drawing. 



MEMBERS OF THE COMIVIISSION. 



PAUL H. HANUS. Chairman. 
A. LINCOLN FILENE. 
CHARLES H. WINSLOW. 
CARLTON D. RICHARDSON. 
MARY MORTON KEHEW. 



CHARLES H. MORSE, Secretary. 



INDUSTRUL CONTINUATION SCHOOLS FOR JEWELERS' 

AND GOLD AND SILVER WORKERS' 

APPRENTICES. 



1. Origin of the School, — The jewelers and gold and silver 
workers of Munich are divided into two groups, of which one 
pursues the business of actually manufacturing, and the other 
that of the dealer. While many master workmen of the first 
group have one or more apprentices, as a rule, the members of 
the second group do not have any. The number of apprentices 
at the present time, however, is never less than 60. The number 
of independent manufacturers is about 80, of which the great 
majority, probably 60, are included in the ^^ Association of 
Jewelers and Gold and Silver Workers." There are about 100 
helpers in the trade. In spite of the long-felt necessity for a 
school of their own for the special technical training of appren- 
tices, it had not been possible for the trade to establish such a 
school, on account of the existing conditions. 

On July 28, 1902, on the invitation of the city school super- 
intendent. Dr. Kerschensteiner, there met in his office two rep- 
resentatives of the above-mentioned association (and others), 
who declared themselves in full sympathy with the intended 
opening of a trade school for apprentices of jewelers and gold 
and silver workers, and as a result of their delil)erations the 
following plan for the organization of the new school was out- 
lined. 

2. Plans for the New Organization. — The plan of the school 
IS provisionally as follows : — 

(a) In accordance with the four years' duration of the course, 
the trade school for apprentices of jowolors and gold and silver 
workers embraces four progressing annual classes, with the same 
annual period of instrnction as in the general continuation 
school. 




tion. Far-seeing members of the industry, therefore, greet in 
the warmest manner the establishment of a special technical 
school for their apprentices. They deem it especially expedient 
to give the apprentice a thorough groimding in the more theo- 
retical branches of his industry, in addition to the four years 
of practical work, but especially in constructional drawing and 
physics. It also appears to them very desirable to make the 
pupil acquainted with the outlines of electro-mechanics, be- 
cause many mechanicians are now active in this field. Of the 
more than 400 apprentices that are at present in the mechanician 
industry in Munich, and in the newest branch, that of electro- 
mechanics, there belong about ,100 exclusively to the latter. 
Since there does not exist a guild or association of mechanicians 
in Munich, the school committee took upon itself the initiative 
in the establishment of an appropriate technical school. 

Upon the suggestion of Dr. Kerschensteiner, the school super- 
intendent, there was sent to a large number of mechanicians an 
invitation to a general discussion relative to the taking up of the 
proposed measure. The meeting that was called was held on 
Saturday, Feb. 11, 1905, in the city hall. It was attended 
by Dr. Kerschensteiner; Mr. August Diez, proprietor of the 
mathematical-technical manufactory of Ertel & Son, No. 27 
Luisenstrasse ; Mr. Albert Sendtner, engineer of technics of 
precision, No. 22 Schillerstrasse ; Mr. Alois Hochtl, city in- 
spector of strong current equipments. No. 24a Schillerstrasse; 
Mr. August Behringer, director of the electro-technical manu- 
factory of Alois Zettler, No. 17 Schillerstrasse; and in addition 
Mr. Ignaz Schmidt, city school inspector; Mr. Jacob Danner, 
principal of the technical school; and Mr. George Rodl, in- 
dustrial teacher. From the thorough discussion at this time 
there were evolved the following ideas regarding the organization 
and the study scheme for the new industrial school : — 

2. Plan of the New Organization. — (a) All apprentices in 
machine, optical and electro-technical workshops, and in tool 
manufactories, are required to attend the school. 

(6) In accordance with the desire of the mechanicians, the 
school embraces for all apprentices a course of four progressive 
yearly classes, with the same annual period of instruction as in 
the general continuation schools. 

(c) The obligatory instruction treats the following subjects 



in the closest possible connection with the necessities of the 
industry: religion, industrial arithmetic and bookkeeping, busi- 
ness composition and reading, life and citizenship, mechanical 
drawing, physics, mechanics, electro-technics and practical in- 
struction. To this obligatory instruction there was added 
elective practical instruction for classes II.-IV., given from 7 
to 9 o'clock in the evening. This could be extended to 8 hours 
per week. 

(d) The time of instruction for the required studies is 9 hours 
per week for all classes. Of these, 3 hours came on Sunday 
mornings; and the remaining 6 hours on two working days, 
during the period from April 1 to October 1, from 6 to 9 
o'clock, and from October 1 to April 1, from 9 to 12 o'clock in 
the morning. By a proper distribution of the individual classes 
on different days of the week a satisfactory change in school 
attendance on the part of the apprentices is made possible. 

(e) The program for the four classes, as regards hours per 
week and subjects, is as follows : — 





Hours of iHSTaucnoir. 


SUBJECTS. 


Class I. 


Class U. 


Class lU. 


Class IV. 


BcUglon 


1 


1 


1 


- 


Practical arithmetic and bookkeeping, . 


1 


1 


1 


1 


BualneM composition and reading, . 


1 


1 


1 


- 


Stadias of life and citizenship, . 


1 


1 


1 


1 


Mechanical drawing, 


8 


2 


8 


3 


General physics, 


2 


- 


- 


- 


Mechanics and electro-technlcs and prac- 
tical Instruction. 
Totals 


- 


8 


2 


4 


9 


9 


9 


9 


ElectiTe practical instruction. 


- 


4 


4 


4 



(/) The instruction in mechanics and electro-technics, as well 
as the practical instruction, will be imparted by a skilful master 
of the industry or some suitable member of the trade; the re- 
mainder of the instruction by properly prepared teachers of the 
common or continuation schools of Munich. 

(g) The cost of instruction is borne by the city; besides this, 
it provides the necessary place of instruction, — the school is 
held in the schoolhouse on Pranckhstrasse. 




(h) On the other hand, support is expected from the larger 
firms of mechanicians and electro-technical workers, in the way 
of machinery, materials and exhibition matter. 

(i) Apprentices who during their four years of required 
attendance on the continuation school have not done well, may be 
required, upon request of their master or of the school, to attend 
all or part of the instruction of any one class. The voluntary 
attendance upon a class or on a subject is also permitted to 
apprentices and helpers who are no longer required to attend 
school. In the volimtary attendance the instruction fee, as fixed 
by municipal order, of 60 pfennige per year, per hour a week, 
is demanded. 

(;) To apprentices whose dwelling or working place is at a 
great distance from the place of instruction, the street railway 
officials will give, upon request, pupils' tickets at the moderate 
price of 2 marks per half year. 

3. Subdivision of the Siibject Matter, — The subject matter 
is divided as follows, as regards selection and arrangement : — 

(a) Practical Arithmetic and Bookkeeping. — The instruc- 
tion in calculation must give to the pupil the necessary knowledge 
for the correct conduction of the civic and business household, 
and seek to awaken the sense of economy, and also to bring the 
apprentice to a satisfactory familiarity with the mercantile and 
technical calculations of his particular industry. In order to 
correctly accomplish this latter aim, the pupil has special exer- 
cise in the necessary geometrical calculations, as well as in the 
elements of equational calculations, as far as is necessary for the 
forming of the important formulae for calculations in mechanics 
and electro-technics. In simple, easily understood cases of 
practical calculation the pupil must first learn to state the 
problem to be solved in a concise equational wording, and then 
put it in algebraic form; also, in the solution of the civic and 
mercantile problems the equational calculations can be advan- 
tageously used for advancement and thorough grounding. The 
subject matter is divided as follows : — 

Class I. — (a) Personal Accounts: Calculations of income, hourly 
and weekly pay, helper^s and master workman's service; pay 
book; calculations of expenditures for the necessities of life 



and luxuries; the daily^ monthly and annual household ac- 
counts; monthly and annual adjusting; investments of sav- 
ings; interest calculations, (b) Oeometrical Calculatiom: 
Simple surface calcidations (square, right angle, rhombus 
and general quadrilaterals) ; calculation of the contents of 
prism-shaped bodies; weight calculations for these, (c) Equor 
tional Calculations, in connection with the previously men- 
tioned topics. The firm fixing of the ideas of equality and 
inequality; finding of individual quantities in an equation, 
especially in the geometrical and physical problems (l^erage, 
heat, expansion, etc.). 

Class II. — (a) Business Calculations: Purchase of metal (iron, 
copper, tin, zinc, brass, German silver, nickel, lead, platinum) 
and other materials of the industry; old and new systems of 
weights; the most important measures and moneys at home 
and abroad ; rebate for cash payment ; calculation of per cents 
and averages; expenditures for work tools, workshop and ma- 
chinery; life and fire insurance. (6) Oeometrical Calcula- 
tions: Calculations of triangles and circles; calculations of 
cylinders and spheres, as applied ta the contents of round ob- 
jects; calculations of weight and cost of material in this con- 
nection, (r) Equational Calculations: Continuation of the 
exercises in the formation of equations in geometrical calcu- 
lations, and the application of these to problems in physics 
and mechanics (laws of velocity and friction, mass, force and 
work, etc.). 

Class III. — (a) Business Calculations: The simplest bookkeep- 
ing; inventory, day and cash books, ledger; monthly and 
annual closing of the business books; liquidation of debts; in- 
stalments; exchange; calculation of taxes and insurance (sick- 
ness, accident and invalid insurance) ; price calculations and 
simple buying propositions. (&) Oeometrical Calculations: 
Continuation with increasingly difl5cult problems of the kind 
already studied ; the right triangle and the Pythagorean theo- 
rem; squaring, and the extraction of the square root, (c) 
Equational Calculations: Problems from mechanics and elec- 
tro-technics (different forms of motion, rotation, electrical 
units, etc.) ; use of slide rule. 

Class IV. — (a) Business Calculations: More extensive cost cal- 
culations; reason and aim of the calculations; fixing of the 
cost of material, of the working wage, with examples from 
actual practice; running expenses and their calculation, based 




Class I. — (a) Ordinary Letters: To members of the family, rela- 
tives and friends, about the life and business of the appren- 
tice, also using appropriate matter from the other instruction. 
(b) Business Letters: Inquiries, information, offers of services, 
application for a position, advertisements, statements of loans 
and refusals; apprentice contracts; business recommenda- 
tions; general writings; communications for publication. 

Class II. — Compositions regarding Buying and Work: Episto- 
lary and published bids for wares and work; price inquiries; 
ordering of wares; directions for work; purqjiase agreements; 
business directions and instructions for delivery; bills, re- 
ceipts, partial pa>Tnents; refusals of payment; grievances, ex- 
cuses, judgments and recommendations. 

Class III. — (a) Compositions concerning Debts: Credit repu- 
tation; certificates of debt and security; dunning letters; 
granting of delays; remission of accoimts; debts of bills of 
exchange. (&) Written Intercourse with Officials: Petitions 
to the mayor, building department, manufactory inspectors, 
police, lower court; reports on the local economic and social 
conditions, to the departments of trade and industry, to the 
government, to the administration. 

The instruction in reading in connection with the subject 
of citizenship has for its object the furthering of a general and 
broad development of the pupil, and the awakening within him 
of pleasure and taste in good literary productions. In so far as 
the reading book treats of the calling of the pupil, this matter 
is used in his technical instruction. The selection of the reading 
matter for the individual classes is left to the teacher. 

(c) The Study of Life and Citizenship. — These branches of 
instruction are to give to the pupils an insight into a sane and 
spiritual conduct of life; and it therefore treats of the problems 
of hygiene, as well as the problems of life, in connection with 
the calling, society and the state, with special consideration of 
those fields from which the pupil can best obtain a knowledge 
of the necessary unification of the interests of all conditions of 
people and industrial groups. The subject matter is divided as 
follows : — 

Class I. — (a) Hygiene: The construction of the human body. 
Nutrition; food and luxuries; breathing, circulation of the 
blood; care of the skin and teeth; dwellings and clothing; 



work and recreation; gymnastics and exercise out of doors. 
The influences detrimental to health in the industry, espe- 
cially the bad efl'ects of dust ; first help in the accidents of the 
industry. Fostering of cleanliness, (b) Deportment: De- 
meanor in the house and outside ; in the workshop ; toward ac- 
quaintances; in school and in society. 

Class II. — IndtLstrialism : History of hand work in general and 
of machine construction in particular; beginnings in the con- 
struction of so-called machinen- in ancient times ( Chersiphron, 
Metagenes, etc.). Significance of rotary motion for nearly 
all machines. Mechanical contrivances for war and convey- 
ance in the middle ages; discontinuation of the machines of 
the older times by the invention of the steam engine (Papin, 
Newcomen, Watt, Woolf, Stephenson, Fulton) ; recent engine 
construction (Vorsig, Hartmann, Zimmermann, Krupp, Gru- 
son, Imperial, Germania and Vulcan dock yards) ; the most 
important engine shops of Munich. Allied industries. The 
present-day condition of engine building; the most important 
features of the industry; the protection of designs (through 
patents). 

Class III. — Citizenship: Communal government; problems of 
communal society, its social and economic arrangements; 
rights and duties of the communal citizen; communal titular 
ofBcials. The state constitution of Bavaria; problems of 
states unions; duties and rights of the citizens of the state; 
titular state officials. The Bavarian state government. The 
constitution of the German empire; the problems of the em- 
pire. Social legislation. Conmierce and trade in the nine- 
teenth century, and their significance for the well-being of the 
citizen and industrialist. The value of German consuls in 
foreign countries. 

Class IV. — The Citizen of the State in Public Life: Human 
society, — the social and economic distinctions in it; their 
origin, necessity and present development. General social and 
political economic systems (legislation, administration of 
rights, security, culture and public safety). The part taken 
by the citizen of the state in the advancement of the common 
interests of life. The advantage of life under a united states 
government. Germany's economic and cultural position in the 
world. Supplementations of industrial legal knowledge, espe- 
cially legal instructions for conducting factories, steam plants 
and such mechanical systems; accident insurance. 
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(d) Mechanical Drawing, — The object of this instruction 
is to give the pupil a certain amount of training in the use of 
drawing instruments, and in addition the capability of following 
out working drawings without difficulty; the pupil must also 
learn to make a dimensional sketch of any part of a machine, 
from which work can be done or a working drawing made. 
Special value is attached to exercising the pupil in the correct 
statement of the necessary measurements ; then follows free-hand 
sketching. The subject matter is distributed over the four years 
as follows : — 

Class I. — Instruction in use of the ruler, angle and circle ; copy- 
ing of measurements (corrugated metal plate, perforated metal 
plate); division of lengths, angles and circles; hexagons (re- 
ceiving nut, rachet wheel) ; contact between straight lines and 
circles and between two circles (screw pegs, plates, flanges, 
stock stands) ; the most important curves; chain links; repre- 
senting of materials by colors and by cross-hatching (section 
of rolled iron). 

Class IT. — The representations usual in the machine industry, 
in ground plan, vertical section, and in necessary cases in pro- 
file; sketches of simple models, giving special consideration 
to the substance; making of drawings from sketches (models 
for this: simple. pieces, composed of rolled iron, plates, slides 
and guide pieces; rivet bolts) ; representation in section; con- 
tinuation of the drawing of models (covers, some parts of 
packing boxes, anchor plates, pieces of tubing, axle bearings, 
foundation plates, smelting hearth, connecting rods, axles and 
shafts, bolts and pins) ; treated surfaces. 

Class III. — Plane sections, triangle prisms, cylinders, cones, 
with their development; the most important curves and their 
construction; transition curves in rounding out (smoothing 
irregularities) ; curves between turned and planed surfaces 
(cross-pieces, piston-rod heads, rod ends, receiving nuts) ; 
penetration of two cylinders, with- developments; representa- 
tion of normal screws; screw joints; rivets and rivet joints; 
drawing of more difficult models (valve and cock boxes, cross- 
head, forms of lever and piston rods, guiding appliances, reg- 
ulator arms, etc). 

Class IV. — More difficult model drawing, according to propor- 
tions of the constructed models, for the carrjdng out of the 
development by the boiler maker; the drawing of separate ob- 
jects and larger working drawings. 
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(e) Physics, Mechanics and Descriptive Machinery. — In 
this instruction the pupil must b6 familiarized with the working 
of the most important natural laws, with continual reference to 
their practical application. The annexed instruction in descrip- 
tive machinery shows the pupil the important apparatus and the 
chief machines, both as to arrangement and method of action 
with reference to the applied physical laws. 

Cla8S I. — Motion. Uniform straight-lined motion; velocity; 
motion in a circle; transformation by belt driving and cog 
wheels; transformation conditions for the turning lathe; con- 
necting gear; screw cutting on the turning lathe. Force, its 
representation by drawings; composition and resolution of 
forces; parallelogram of forces; moment of force; superim- 
posed pressure; work, effect; simple machines (lever, wheel 
and axle, pulley) ; movement along a surface, inclined plane; 
screw, worm wheel; force; mass, energy; centrifugal force; 
friction. 

Class IT. — Qualities of Rigid Bodies. Molecule and atom ; cohe- 
sion, elasticity; principles of tensile strength; resistance to 
compression and shearing strength; qualities of fluids; hori- 
zontal surfaces; hydrostatics; transmission of pressure; hy- 
draulic press; bottom and side pressure; outflow, buoyancy 
and floating; qualities of gas; expansive force and tension; 
law of Mariotte; air pump; expansion air balloon; heat; ex- 
pansion of bodies; melting, melting point; evaporation, vapor- 
ization, boiling; boiling point; saturation and super-heated 
steam; amount of heat; caloric; specific heat; heat of melt- 
ing, heat of vaporization, quantities of heat. 

Class III. — Grouping of the Units of Machine Construction, 
and the Means of measuring them. Measures of length; Ver- 
nier, sliding gauge, callipers; measurements of cavity and 
depth ; vacuum ; calibrating rods and rings (tolerated ex- 
haust) ; determination of weight (usual scales, beam scales, 
platform scales, spring scales) ; measure of tension (fluid and 
spring manometer) ; determination of times of revolution 
and velocities (cyclometer, tachometer) ; determination of 
amount of work (Prong^s d\'namometer and break experi- 
ments). 

Class IV. — The Steam Engine: The actions within the cylinder, 
and their representation by drawings; diagram and indicator; 
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at the same time in connection with this learn to form the basic 
formulse of mechanics and electro-technics, so that they can be 
used further in the instruction in calculations. Moreover, in the 
practical exercises of this subject the pupil is to be made ac- 
quainted with the working tools of his trade, the technicalities 
of his work and the materials. The subject matter given in con- 
tinuation of the instruction in physics in Class I. is divided as 
follows in the second, third and fourth school years : — 

Class II. — Moving Forces (repetition from physics) : The kinds of 
motion, — horizontal motion, law of inertia; friction, its 
advantages and disadvantages in chains and belts used in 
storehouses; means of frictional resistance and braking. 
Vertical motion, — the law of falling bodies, the pendulum; the 
motion on an inclined plane; the wedge, the screw. Prom 
the field of frictional electricity : fundamental experiments for 
the proof of positive and negative electricity; conduction and 
insulation; induction; electric machine and electric-collector; 
electrical discharge and its utilization. 

Class III. — The motion of rotation as the most important of all 
mechanical motions; running, power and fly wheels; centrifu- 
gal force; the spring, its efnergy, its kinds and application. 
Construction and use of individual mechanical instruments (a 
type from each group). Measuring apparatus (Vernier, re- 
ducing compass, pantograph) ; simple registering apparatus 
(thermometer, hygrometer, aneroid barometer) ; scales of 
various kinds (balance, beam, table, indicator, decimal, spring 
scales, finer physical scales). Some things regarding the 
mechanics of working tools. From the field of electro-tech- 
nics: galvanic electricity, Volta's pile, galvanic battery and 
their different applications. The nature of the accumulator. 
The electrical units of measure, as far as they can be ocu- 
larly demonstrated on electrical machines, but ottierwise by 
steam or air apparatus: (a) observation and description; (&) 
schematic drawings, represeuting the processes; graphical rep- 
resentation of processes of work; (c) writing out of the results 
derived and the algebraic formulne; (d) application in the 
instruction in calculations. 

Class TV. — Principles of construction and kinds of application 
of the instruments to be mentioned below, in connection with 
the making of schematic sketches of tliem. The most impor- 
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tant geodetic instruments (water and spirit level, lenses, plane 
table, telescopic graphometer, theodolite, heliotrope) ; the best- 
known nautical instruments (compass, mariner^s compass, 
sextant) ; the most important optical apparatus (lens, spy 
glass, field glass, telemeter, telescope, microscope, polariza- 
tion and spectroscopic apparatus). From the field of electro- 
technics : the most important electro-magnetic phenomena and 
apparatus; telegraph, Rumkorffs coil, telephone, dynamos (al- 
ternating current, steady current, rotary current machines), 
electrometer, transformer, weak and strong conductors; safety 
arrangements. Visit to electrical plants, with thorough ex- 
planations regarding them. 

(gr) Practical Instruction. 

Class II. — (First year of practical instruction). 1, Bench 
Work: (a) Aim of the practical work of the school; remarks 
on the arrangement of the workshop; on workshops and their 
arrangement in general; keeping of work books, (b) Expla- 
nation of the different files, their make-up and use ; fastening 
of the file blade in the socket; mention of the different forms 
of vises; fixing the vises and keeping them in good order; 
advantages and disadvantages of the usual and parallel vises; 
mention of the aiding devices for mounting and holding with 
firmness, (c) Explanation of the different angles; of the com- 
pass and the callipers, (d) Preliminary practice in filing; for 
example, the filing of a large surface, such, perhaps, as the 
broad side of a flatiron, 90 by 60 by 18 mm. (e) Filing 
of simple prism-shaped and round bodies, according to accu- 
rately marked working drawings; use of the angle, hand com- 
pass and dibble. (/) Smoothing of the object that has been 
filed (emery stick, callipering), (g) Explanation of the dif- 
ferent hand hammers and the support for hammering; men- 
tion of the different chisels (forms and cutting angles), (h) 
The cutting down of a piece of iron 73 by 44 by 10 mm. 
(t) Explanation of the working tools and machinery tools for 
cutting; the different saAvs and their adjustment; preliminary 
practice in their use. (;") Filing according to measure, and the 
cutting out or filing out of a swallow^s tail according to a 
drawing (later the corresponding part) ; application of the work 
to (ft), (k) Explanation of the different drills and boring ma- 
chines; relations, number of turns, material and feeds. (/) 
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Making of a simple hole calliper, outside callipers and inside 
and outside callipers according to working drawings. 2. 
Turning: (a) The transmission of motion and its conversion. 
(&) Explanation of tlie turning lathe and its parts; its setting 
up; calculation of the change wheels and their arrangement; 
mention of the means of protection, (c) Centering of simple 
pieces of work, (d) The turning tools for the hand and sup- 
port in general ; their angle of cutting for different metals and 
wood, as well as the application to the pieces of work, (e) 
Turning of simple patterns according to drawings, with the. 
hand chisel, (f ) The same with the fixed chisel. 3. Smith's 
Work (Forging): (a) Explanation of smith work in general; 
the outfit of a smithy; results of heating iron and steel, the 
degree of heat. (&) Preliminary practice in smithes work 
(stretching, dipping, bending), (c) The forging of simple 
bench, turning, boring, and woodworking tools from drawings 
(these are forged at first out of iron, and later in steel, when 
the proper skill in heating, etc., has been acquired), (d) 
Explanations concerning the hardness of steel, (e) The filing 
of forged work tools, (f) Preliminary exercises in harden- 
ing- (9) The forging and filing of simple punches, screw 
drivers, drawing (engraving) points, hole punches, planing 
chisel, etc. (h) Hardening of the just-mentioned work tools. 
4. Cutting of Screw Threads: (a) Explanations of iron, metal 
and gas threads; the most common cutting tools and condi- 
tions of threads (condition regarding. pitch). (&) Cutting of 
a bolt prepared by turning, and a four-sided receiving nut 
to fit it. 
Class III. — (6 hours a week.) 1. Review: Short review of the 
matter treated in Class II.; mention of the arrangements for 
protection. 2. Solder: (a) Explanation of the most important 
joinings by means of solder; preparation for soldering; mention 
of the various soldering materials. (6) Exercises in hard and 
soft solder on different metals. 3. Planing: (a) Explanation 
of the planing machine (shaping machine), the different parts 
and their manipulation ; the condition of speed in the working 
of the different metals, tensional strength, etc.; the moimt- 
ing of the piece of work and the planing steel, (h) The plan- 
ing of straight surfaces, grooves, gratings and curved surfaces. 
4. Milling: (a) Explanation of milling machines and their 
manipulation (speed conditions). (6) The performance of 
simple work; for example, the cutting of a straight surface, 
groove, the making of a small change wheel for the turning 
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lathe. 5. Smoothing and Polishing: (a) Account of the 
smoothing and polishing apparatus, and their speed. (6) 
Polishing of such tools as center bit, turner's chisel and 
plane iron, spiral drill, countersink drill, etc. 6. Forging: 
Completing of additional forging work, as, for example, steel 
work tools; exercises in swedge forging and in welding, 
forging of a nut wrench, of a forked wrench, etc. 7. Scrap- 
ing: Explanation of the various tools for scraping, and ex- 
ercises in scraping; use of the planing cutter. 8. Filing: 
Further instruction in filing; the completing of different ob- 
jects, sucli as a joint without and with a rim, mitre angle, 
five and six-sided bevel with wrench, forked wrench, marking 
gauge, measurements for threads and thread tool, receiving 
nut, etc. 9. Turning and making an Edge: The doing of 
more turned work; practice in shaping, surfacing, cutting in, 
conical turning, oval turning, thread turning (with and with- 
out guide screws), back turning, and in turning detached 
forms ; the cementing on of objects in order to be able to work 
them by planing. 10. Stretching of Sheet Metal: Stretching 
(flattening) of sheet of metal 250 by 250 mm. 
Class IV. — (8 hours per week). 1. Work of Preservation and 
Beautification: (a) Covering of brass, oil and colorless var- 
nish, enamel, etc. (black burning), (h) Painting with colors. 
(c) Galvanizing; nickel plating, copper plating, silver plating, 
gold plating, etc. (d) Coloring of metals by means of acids; 
etching, burning, browning, blueing, etc. 2. The Subjects 
of the First and Second Years, hut of Increased Difficulty: 
(a) Working in wood, hard rubber and other insulating 
material, by filing, turning, etc. (b) The completion of sim- 
ple models and cores, taking into consideration of the different 
amounts of shrinkage, (c) The making of more difficult work 
tools (tools of precision) for example, die stock with lock, 
cutting rimers and tapping drills, simple cutters, etc. (d) 
Tlie making up of single pads for machines, apparatus, as 
well as electrical, philosophical and optical-mechanical in- 
struments, (e) Mounting or 'adjustment of the individual 
paris previously made; the making of simple apparatus; in- 
struments and machines belonging to the chosen pursuit of the 
pupils. 

(h) Beligion. — The same subject matter as in the general 
continuation school, according to the instructions of the arch- 
bishop of the diocese or of the Protestant higher consistory. 
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The Commission and Local Initiative, — Further Con- 
ferences. 

The general attitude of the comiiiissiori in the development 
of it3 work and the conduct of the various conferences has been 
determined by the mandate expressed in the law which led to 
its appointment. The commission has striven to bring clearly 
and effectively before the representatives of many different in- 
terests throughout the State the vital importance to the people 
of the establishment of local industrial schools. It has under- 
taken to explain clearly the j)rovisions of the statute and the 
willingness of the State to co-operate with the towns in this 
important matter. The conmiission has taken i)ains to draw 
out the views of all classes of citizens with regard to the propo- 
sition in gt»neral, and in i)articular with regard to the local facts 
which would affect helpfully or injuriously the development of 
the industrial schools. 

The commission has offered all reasonable encouragement to 
cities and to\vns toward taking specific steps that would lead to 
local approj^riations, and, therefore, to retpiests for State aid^ 
as indicated in the statute. 

With a view to securing a full expression of the public mind 
with reference to the establishing of industrial schools in the 
Conunonwealth, the commission has held public meetings and 
informal conferences in several of the principal cities and mill 
towns of the State, in which the ])laus and purposes of the pro- 
posed schools have been discusse<l by men representing all the 
various interests of the community. 

In addition to seventeen conferences, eight in Boston, three 
in Fitchburg and one each in Springfield, North Adams, Worces- 
ter, Pittsfield, North Attlelx)rough and Attlel)orough, members 
of the commission, or its representatives, have spoken in 
Amherst, Attleborough, Boston, Chicopee, Deerfield, Fitch- 
burg, Lawrence, Leominster, Newton, North A<lams, Pittsfield, 
Sj)ringfield, Wellesley and Worcester. 

The commission has held twenty-nine Inward meetings since 
its organization. 

The nature of the result of these conferences and meetings 
confirms the commission in the belief that the people of the 
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State as a whole are ready to co-operate in substantial ways with 
the Legislature in the gradual experi mental building up of a 
system of vocational training of the new generation which in a 
few years must begin to make up the industrial force of the 
Commonwealth. 

The commission has also been gratified to find that the edu- 
* cators of the State are prepared to welcome additions to our 
facilities for adding concrete results to what is gained through 
the existing scheme of education. The fact that so many of 
our teachers realize the deficiency of the present scheme from 
the point of view of training for livelihood and vocation seems 
to the commission one of the most hopeful elements in the situa- 
tion. 

As to the attitude of the employees in our industries through- 
out the State, the commission feels that while on the one hand 
there is a feeling of doubt and even distrust in the minds of 
many of them with regard to some of the aspects of this move- 
ment, yet, as a result of efforts made by the commission to reach 
the workingman's point of view through full consultation, the 
members of the commission are unanimous in the belief that all 
that is vital and essential to a proper scheme of industrial edu- 
cation for Massachusetts can be and will be brought al)out not 
only without opposition on the part of organized labor, but in 
many cases with the active and interested co-operation of its 
representatives. 

The commission intends to pursue its policy of holding con- 
ferences with groups of citizens and local organizations thn)ugh- 
out the Commonwealth. Although many such conferences have 
been held, and many addresses have been made by individual 
members of the commission and its representatives, as indicated 
above, several important industrial centers of the State have not 
yet been visited by the commission or its repn»sentatives, be- 
cause the time has been too short since the organization r>f the 
commission. Several iin]»ortant industries, also (including the 
shoe tra<le), have not yet l)een investigated by the commission, 
for the same reason. But the ])ossibilities and the advantages 
of schools for training for all the iu]]>ortaut industries of the 
State * will Ik* thoroughly canvassed as soon as possible. 

1 See Appendix E. 
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Schools of Agriculture. 

The commission has endeavored to ascertain the needs and 
desires of the rural sections of thfe State on industrial and 
agricultural education, and to this end meetings have been held 
as follows : on February 4, with the " Smith Fimd " superin- 
tendents of Northampton ; on February 8, Commissioner Rich- 
ardson and Secretary Morse, by vote of the Board, visited the 
Agricultural College at Ithaca, N. Y., and held a day's confer- 
ence with Prof. L. H. Bailey, a man well acquainted with the 
agricultural conditions of his own State, and well known as a 
lecturer throughout the country ; on February 14, Conmiissioner 
Richardson and the secretary gave addresses on the subject of 
agricultural schools before the Pomona Grange of Wellesley 

Addresses have been given at Deerfield by Commissioner 
Richardson on February 15 ; at Amherst, on March 7, by Dr. 
George M. Twitchell; and at Leominster, by Commissioner 
Richardson and the secretary, on March 20. 

At these meetings the opinions expressed in the discussion of 
the subject were unanimously in favor of the establishment of 
the agricultural schools contemplated. 

As a result of these investigations, and from facts supplied 
by Conmiissioner Richardson, who is thoroughly conversant with 
the agricultural interests of the Commonwealth, it is the opinion 
of the commission that there is a demand in various agricultural 
sections for schools which shall be devoted to specialized work, 
object lessons and such practical courses as have a direct bear- 
ing on farm life for both boys and girls. 

Furthermore, it is the belief of the commission that agri- 
culture must be developed in ^Massachusetts on a plan different 
from the one so successfully followed in our western States. 
Here our fanning must be intensive, instead of extensive, as in 
the west. It is hoped that a t\T)ical agricultural school may be 
established before the next annual report. 

Such a school would take the boy and girl at the age of 
fourteen. In addition to the work assigned the boy to be done 
on the farm, which would be under the control of the school, 
he would be given practice work, drawing and other studies 
particularly useful in farm management. The regular course 
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should be snflSciently extended to prepare pupils for admission 
to the State Agricultural College at Amherst, and winter courses 
should be provided for those whose services could not be spared 
from the farm in summer. 

The practice work, including the shop work, should be such 
as would be most helpful to a farmer, such as would result in 
making a man skilful in the care and repair of farm machinerv 
and buildings. Another line of work should certainly includ»3 
botany, physiology and hygiene, applied physics, chemistry and 
mathematics, also surveying. 

The year should be divided into three terms ; and the follow- 
ing courses, as given in the Marathon County School of Agri- 
culture and Domestic Economy of Wisconsin, could be modified 
to meet the requirements of our rural communities: — 

Course of Study for Boys. 
First Year, 
First Term. — The soil, d. 5 ; * shop work, carpentry, d. 5 ; English, 
5; business arithmetic, 5. 

Second Term, — Soils and fertilizers, d. 5; shop work, carpentry, 
d« 5; English, 5; library reading, 5. 

Third Term, — Plant life, d. 5; vegetable, flower and fruit garden- 
ing, d. 5; poultry, d. 5; Elnglish, 5; library reading, 2. 

Second Year. 

First Tehn. — Plant life, d. 5; shop work, blacksmithing, d. 5; 
United States history, 5 ; economics, d. 3 ; library reading, 5. 

Second Term. — Animal husbandry, d. 5; rural architecture, d. 5; 
United States hi^ry and ci\nl government, 5; library reading, 5. 

Third Term, — Animal husbandry, d. 5; vegetable, flower and fruit 
gardening, d. 5 ; economics of agriculture, 5 ; library reading, 5. 

Course of Study for Girls. 
First Year. 
First Term. — Cooking and sewing, d. 5 ; domestic hygiene. 5 ; Enj:- 
lish, 5; business arithmetic, 5. 

Second Term. — Cooking and sewing, d. 5; home economy. 5: Enjr- 
lish. 5; library reading, 5. 

Third Term. — Cooking and sewinir. d. 5 ; vegetable, flower and 
fruit gardening, d. 5; English, 5; librar>' reading, 5. 



* The BomermU denote the number of recitation |>erlo(l» iwr week; d. denotes double 
period. 
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Second Tear, 

First Term. — Cooking and sewing, d. 5; laundry, d. 3; United 
States history, 5; library reading, 5. 

Second Term, — Cooking and sewing, d. 5; chemistry of foods, 5; 
United States history and civil government, 5; librar>^ reading, 5. 

Third Term, — Cooking and millinery, d. 3; home nursing, d. 2; 
poultry, d. 3; vegetable, flower and fruit gardening, d. 5; library 
reading, 5. 

The commission also believes that courses in agriculture could 
profitably bo given in some of the industrial schools that may 
be established in manufacturing towns. 

FiTRTiiEB Investigations. 

The commission intends to acquaint itself with the nature 
and value of such technical study as is being followed by largo 
numbers of young mechanics and artisans throughout the State, 
including, of course, the correspondence schools. It is proposed 
as soon as possible to have investigations made of the work of 
industrial schools, both in this coimtry and abroad, taking into 
account not only the whole method and administration of the 
schools, but their influence and effect upon trade and commerce, 
and in particular upon the welfare of the whole industrial pop- 
ulation. 

!Nriss Susan if. Kingsbury, an investigator for the prelim- 
inary commission, is now at work classifying a large amount of 
material secured by the preliminarv commission, which in con- 
sequence of lack of time had not previously been arranged. This 
material bears largt^ly on the need of industrial education in 
particular cities. 

IIkjher Indi'strial School. 
The commission has ha<l this problem in mind at all its con- 
ferences. It has held two special conferences on the subject, 
and others are being arranged. It is expected that a report 
will l>e made on this important question not later than Jan. 1, 
190S. 
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CiBcuuLES OF Information. 
In order to keep the public informed of the progress of in- 
dustrial education in this country and abroad, the commission 
is preparing to issue circulars of information from time to time. 
Two of these circulars are printed as appendices of this re{K)rt 
(appendices C and D). The first of these gives a brief general 
account of the very successful industrial continuation schools of 
the city of Munich, in Germany (of which there are now forty 
different kinds) ; and the second gives a translation of the pro- 
gram of studies of one of those schools. The commission has 
in press the programs of several of the other schools of this 
sort, and they, as well as the one printed in Ai)pendix I), will 
soon be ready for distribution. 

The Situation in Different Cities. 
Fitchburg. 

The subject of industrial education in Fitchburg has been i)re- 
sented by the commission, or its agents, to manufacturers, mer- 
chants, trades unions and women's chibs. Several committees 
were appointed, as a result of these meetings, to co-oi)erate in 
preparing a plan to be presented to the city government. 

The present committee, composed of employers, employees, 
representatives of labor unions and business men, have re<|uested 
an appropriation from the city goveniment, with a view to es- 
tablishing a day school for fifty Ixws and twenty-five girls. 

The manufacturers agree to give pr(»ference to graduates of 
this school, and to reduce the first year's ai)prenticeship by six 
months. 

Worcesd r. 

Here the question has lx»en ])r(*sonted to several lfH»al organ- 
izations by meml>ers of the commission and by the tem]>orarv 
and the j>ermanent scrretary, and has been thoroughly dis<Missed 
by all interested ]>arties. The Won^oster F.ducation Ass<HMation 
has taken the lead, and the city goveniment has btM'U nMpiested 
to apj>oint a comnuttee to (HHO])orate with thi** commission in 
the establishment of a school. The matter is now ( March li) 
before the city g<»vcrnnicnt for acticm. 
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Pittsfield. 
The commission has attended one conference and one public 
meeting in Pittsfield. At the public meeting it was unanimously 
voted that a school should be established by the city. Here two 
new school buildings are proposed, and it is likely one of them 
may be used for an industrial school. A committee has been 
appointed, which now has the question in hand, and favorable 
results are expected. 

North Attleborough and Attlehorough, 
Local initiative led to a conference with the commission in 
each of these towns. Conference committees have been ap- 
pointed, with a view to the establishment of a school of jewelry 
and silverware design. Public sentiment is strongly in favor 
of an early beginning. 

Lawrence. 
An address has been given in Lawrence by a member of the 
commission before the central labor imion, also one before the 
Board of Trade. These two organizations have appointed com- 
mittees of conference, with a view to the establishment of a 
school at no distant date. 

Northampton. 
The city government of Northampton has by vote asked the 
co-operation of this commission, and has appointed a committee 
with power to represent the city in the establishment by this 
commission of an agricultural school. 

North Adams. 
The city government of North Adams has passed to its second 
reading an appropriation of $7,500 for the establishment of an 
evening industrial school. It is expected that the courses of 
study proposed by the citizens will be submitted to this com- 
mission at an early date. 
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In order to aid in the maintenance of the school now author- 
ized by the city government of Northampton, and of other 
schools which may be authorized previous to the adjournment 
of the General Court, it will doubtless be necessary for this 
commission to ask for appropriations at an early date, as pro- 
vided for by section 5 of chapter 505 of the Acts of 1906. 

PAUL H. HANUS, Chairman. 
A. LINCOLN FILENE. 
CHARLES H. WINSLOW. 
CARLTON D. RICHARDSON. 
MARY MORTON KEHEW. 



1907.] PTTBLIC DOCUMENT — No. 76. 31 

altogether like that which a professional man gets into his call- 
ing. 

Such a school naturally cannot make a finished workman, al- 
though it can teach a trade ; much additional practice is needed 
to make the skilled journeyman. It can do for the workman, 
however, what the shop cannot do. You are well aware how 
highly specialized — most of you know that a great deal better 
than we do — modem industry is, and therefore how difficult it 
is for the man to learn in the shop all the processes of his trade ; 
how, indeed, very often it is quite impossible. Such a school 
as we have in mind would naturally make good that deficiency. 
It would enable a man not only to learn a particular process or 
a particular part of a trade, but it ought to enable him to learn 
the whole of it. 

As I said a moment ago, it is not the expectation that the 
school alone will turn out skilled journeymen. Tlie skilled 
journeyman is the product of the school and subsecpient shop 
experience. The two together give him industrial intelligence 
and skill, — the two things that make him progressively effi- 
cient; because he is conversant with all parts of his trade and 
its imderlying sciences, and understands himself and his rela- 
tion to other workers, and his trade in relation to other trades 
and to the social whole of which they are parts. Ilis subse- 
quent progress will depend solely on the acquisition of increas- 
ing speed and skill, and his power to apply what he has learned. 

So much for the boy of sixteen who is ready to begin to learn 
a trade. As I said a little while ago, there is a large army who 
go astray, who leave school at fourteen or fifteen, and in the 
course of the next few years forget what they have learned and 
learn nothing more ; so that many of them when they reach the 
age of twenty-one are not as well equipped, mentally, as they 
were when they left the grammar school. Now, to provide an 
opening for these fellows in the trades, such a school as I have 
referred to would have to take them in at fourteen or fifteen, 
when they leave the grammar school, and " try them out," so 
to speak, up to sixteen ; so that by the time they are sixteen it 
would be possible to ascertain whether they were fitted for any 
mechanical trade, and it also ought to be possible, under good 
management, to tell what trade they are fitted for. Of course 



32 INDUSTRIAL EDUCATION. [Mar. 

in such a school there would be. much shop instruction. Such 
instruction would be parallel to the instruction in manual train- 
ing in the manual training high schools, but it would be much 
closer to the trades. It would not be trade instruction, however, 
but adapted to young pupils. 

In such a school, if we provide during the first two years 
suitable instruction in English, mathematics, chemistry, physics 
and drawing, and the history of industry and commerce, — if 
we should provide such a school as that, what would happen? 
We would, in the first place, deepen and extend the knowledge 
of the pupils who now leave school when they are fourteen or 
fifteen, and all of that education will be pointed in the direction 
of a trade. The whole atmosphere of the school, as the result 
of its special purpose, will tend to direct boys into a trade, and 
girls, too; for of course, although we talk much about boys, we 
do not lose sight of the girls. Many girls have to go into some 
skilled industry, and, like the boys, they are not provided with 
opportunities for preparing themselves for these skilled indus- 
tries. These boys and girls, then, having been kept under sys- 
tematic educational influences from fourteen to sixteen, when 
they are ready to begin to learn a trade, will not have forgotten 
what they had learned. They will have extended and improved 
their knowledge ; they will have deepened it ; and they will come 
to the important period of young manhood and young woman- 
hood with a purpose and a training which at present the great 
majority don't get. 

Now, it is soinetimes thought that the ordinary school could 
give this incidental training in physics and chemistry and 
mathematics, and drawing and history and English, to which 
I have referred. It is sometimes thought that the ordinary 
school can do that. The difficulty about that supposition is, 
that, in the first place, the school has not done it, — that is, it 
hasn't (lone it so as to develop in these boys a vocational pur- 
pose. The work of the elementary school and of the high school 
is general education. It is intended to extend the knowledge 
of the j)upils and to develop their mental powers: this education 
the ordinary- school provides, whether elementary school or high 
school, without reference to the application of what the pupils 
leam to any particular vocation. Such a school as this commis- 
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sion has in mind, I take it, is a school which intends to develop 
from the very beginning the vocational purpose, and intends to 
shape all of its work in such a way that the vocational purpose 
will be preserved throughout. That is to say, it would be 
natural, of course, for every boy who entered such a school as 
this at fourteen or fifteen, or later, — it would be a natural and 
proper thing for him to declare his intention to learn a trade ; 
otherwise, his place would be in the high school, and not in such 
a school as this commission is likely to approve. 

In the second place, the value of the so-called academic studies, 
the mathematics, the trade history, the English, the science, — 
the value of all that to the prospective trade worker is in the 
motive, in the purpose with which it is pursued, and in the close 
relation of the work done in those studies to that purpose. (Gen- 
eral chemistry or physics, for example, as such, would have com- 
paratively little interest to a pupil going into the metal trades. 
What the metal worker is particularly interested in is the chem- 
istry or the physics which is appropriate to his particular call- 
ing. And when we come to drawing, the drawing which the 
printer or jeweler uses is a diflFerent kind of drawing from that 
which the machinist needs or that which the carpenter needs. 
It is clear that the problems to be solved by the printer in his 
trade, the mathematical problems, tlie arithmetic say, of his 
trade, is different from the arithmetic of the machinist or the 
arithmetic of the carpenter; and it is clear that the geometry 
that the agriculturist needs is different from the geometry of 
the machinist and of the carpenter. 

The difference, therefore, between instruction in these studies 
in the ordinarj' school and in the school which provides educa- 
tion for a trade is clear. It is the business of the general schools 
to give a general education. It is the business of a school which 
stands for the development of mechanical skill and for the all- 
round development of the workman in a trade to shape its work 
in such a way that everything that is done in that school will 
help in the direction aimed at. Therefore, I think it is impor- 
tant to make sure that all this academic instruction, which, for 
convenience, may be called theoretical instruction, that is, — 
the drawing, the chemistry, the physics, the English, the his- 
tory-, the matlieinatics, — all that theoretical instruction has its 
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particular uses for the particular tradesmen. The general in- 
struction of the high school is useful for the boy who doesn't 
yet know what educational career is ahead of him; or for the 
boy who has a longer educational career before him, and can 
wait a long time to find what particular portions of the chemis- 
try, history and the rest are of special value to him. 

We want, therefore, to do these things, — we want to train 
the workman in the shop in such a way that he gets all the 
processes of liis trade, instead of a single process. We want to 
prevent the development of a narrow tradesman, — a narrow 
mechanic. We want, so far as the school can do it, to start the 
development of an all-round tradesman in his craft. The more 
he knows about his trade and its theoretical foundation, as well 
as the processes of it, the more likely he is to be the sort of 
workman we want. 

Now, I have sketched as definitely as I could a very indefinite 
scheme ; and I think, perhaps, I have said enough to suggest to 
you the sort of general plan which the commission has in mind 
as j)ossible of working out, and as possible of adjustment to 
local needs. It is clear that this community, for example, will 
need a school for training for the trades different from that 
needed by the city of Attleborough, for example, or needed by 
another city whose industries are totally different from those of 
this city. Therefore, it is quite impossible to say in advance 
what the precise nature of such a school would be, until a given 
community sets forth what its particular needs are, and suggests 
the development of i)lan3 to meet those particular needs. Then 
the commission can deal specifically wnth those particular needs 
as they arise, and either approve, or approve with modifications, 
or de<»line to approve, as the case may be, such schemes as may 
be presented. 

I think I have said enough, gentlemen, to start the ball roll- 
ing. We shall bo glad to get from you your own point of view, 
and to answer the questions that you may raise if we can. "Mr, 
!Morse, our secretary, is a man who is himself skilled in several 
trades, and knows the work of the trades as most of the rest of 
us do not; and he reminds me of one very important feature of 
our plan of which I neglected to speak. 
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There are a great many men now employed, of ages from 
eighteen or nineteen to perhaps forty, and even older than that, 
who feel that they want further instruction ; who feel that they 
need instruction for their own improvement and for the better- 
ment of their chances in the industrial world. Those men, of 
course, are unable to leave their work in the daytime; conse- 
quently, such a school as I have been talking about would pro- 
vide instruction in the evening for men of that class. We have 
no doubt that the number of men who would avail themselves 
of such evening instruction would h^ considerable. The experi- 
ence of the two public evening schools of trades in this State, 
namely, the one at Springfield and the one at Cambridge, and 
the evening classes of the Y. M. C. A. the country over, and of 
other philanthropies, shows that there is a widespread demand 
for that kind of instruction. 

While I am on this point I may as well also refer to what 
some of you may have already availed yourselves of, namely, 
the correspondence schools. The extraordinary success of these 
schools is an indication of the earnest desire of many workmen 
to improve themselves in their several vocations. Such a school 
as we are planning ought to put at every man's elbow the kind 
of school that he now tries to get by correspondence ; and if any 
of you have experienced the disadvantages of instruction by cor- 
respondence, you know better than I how great they are. They 
are very great, but such instruction is better than nothing. 

As you gentlemen are also aware, this movement is not con- 
fined to ^fassachusetts, though ^Massachusetts, fortunately, is 
the first State which has taken stops to secure industrial schools. 
There has l>eon formed n^contly a national society for the promo- 
tion of industrial e<lnpation, and this national society is arous- 
ing widespread interest and is securing strong support. It is 
likely to have a decided influence on the development of indus- 
trial education throughout the country. 

Xow, what we are all concerned about is, that this industrial 
education shall l)o what it ought to l)o; that it shall Ix* wise; 
that it shall be beneficial: that it shall accomjdish what we are 
ainiinir at; that it shall promote the best interests of the em- 
ployer and the employee. About a month ago I was in Provi- 
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dence^ and they are moving in Bhode Island toward securing 
a commission similar to the one which Massachusetts has. About 
two weeks ago I was in Syracuse, and I found that in New 
Fork State they are beginning to move in precisely the direction 
in which we are moving in Massachusetts. But Massachusetts 
is in the lead. Naturally we believe that Massachusetts ought 
to be in the lead, and keep the lead; so that in all our in- 
dustries we shall turn out the best products and furnish the 
best conditions for the working man. The two things inevitably 
go together. 
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Appendix B. 



Introductory Bemarks by the Chairman of the Commis- 
sion AT A Conference with Citizens, at Pittsfield, 
Jan. 24, 1907.^ 

This Commission on Industrial Education, appointed by 
Governor Guild, is the result of a recommendation made by a 
previous commission appointed by Govelnor Douglas. That 
previous commission was appointed to investigate the industrie:* 
of the State and the needs of industrial education throughout 
the State. That they accomplished. They published their re- 
port in April of last year, and a very valuable document it is, 
one of the best educational documents which, I think, has been 
published in this coimtry for many years. They recom- 
mended the passage of a law directing the Governor to appoint 
a commission to continue investigations into industrial needs 
and into the methods of industrial education, and particularly 
to promote the establishment and maintenance of schools for 
industrial education throughout the Commonwealth; and you 
see before you this commission, appointed by Governor Guild 
in accordance with the statute. 

Governor Guild's commission was organized in September; 
and since that time the commission has been busily engaged in 
acquainting itself with the conditions throughout the State, — 
with the desires of the people in different localities, and with 
what could be expected in the near future in the way of schools 
to respond to the needs which different localities may feel. 

I suppose, 'Sir, Chairman, in response to your invitation that 
I should take my own method to put before tliis conference what 
there is of interest in our minds concerning industrial educa- 
tion, I may, if you please, begin with a somewhat general sketch 
of the development of Massachusetts, and of the appearance of 
new oihicational needs as that development has gone on; and of 

1 R«l>ort«<l atcnofrrmphlcally. 
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the fact that up to the present time those new educational needs 
have not been met by suitable educational institutions, — that 
is, by suitable schools. 

All of you are aware that reading, writing and arithmetic 
formed the program of studies, or '^ course of study," of the 
colonial school; and that, as the colonies developed, expanded 
in territory and increased mightily in their occupations and in 
their various industries, the extent of territory and the growth 
of their acti\ntie8 brought, among other things, an influx of im- 
migration. Now, these foreigners needed to be assimilated ; and 
for that purpose it was seen that the history of this nation, — 
how it has come to be what it is, what it stands for, what the 
ideals of this country are, — it was seen that it was important 
to teach this to the people coming to this country and expecting 
to become citizens ; and so history became one of the studies in 
the ordinary school program. So, too, with the extension of 
territory and the relations which this country came to have with 
foreign nations it was found that geography was an essential 
study. Up to that time geography had not received much atten- 
tion in the common schools of the land ; but as soon as our terri- 
tory began to expand, and we came to have relations with other 
nations, it was seen that geography w^as a desirable thing to put 
into the program of studies. Not long after that people began 
to gather in cities, and what had once been largely a rural popu- 
lation became largely an urban population, and that is particu- 
larly true of Massachusetts. With the development of an urban 
population there grew up, of course, a new series of educational 
needs. Boys and girls who had been bred in the country and 
who had various tasks to perform about the house and the farm 
had learned to use their hands and to direct their hands by their 
heads. When people moved into the cities the opportunity for 
such training was greatly diminished, so that at last that kind 
of education was largely wanting; sometimes to-day it is wholly 
wanting;. The effect of that is, of course, to make our school 
education one-sided. The education of the schools wa? academic, 
as we sometimes say; that is to say, it was literary, bookish, — 
did not reach the whole boy or the whole girl. It was a good 
education for its time, because of the home conditions of the 
children, whether in the country or in the villages, where our 
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people then lived largely, or in very small cities; but with the 
growth of cities the education afforded in the existing schools 
had become inadequate. 

Now, the point I am trying to make is this : the school system 
of any State is a growth ; that it is a growth in response to edu- 
cational needs as they api)ear; and that that State has the best 
educational system which clearly recognizes those needs, and 
then adjusts its educational institutions, its schools, so as to 
meet those needs. 

Early in the nineteenth century Massachusetts began to be 
more and more a manufacturing community, — it was no longer 
a farming community to the extent to which it had been; and 
this change has continued, until, as you know, ^lassachu setts 
is to-day largely dependent for its prosperity, for its very ex- 
istence, on its industries, on the way in which those industries 
meet the needs of our people and of other people whom we wish 
to sell goods to. 

And that brings me, of course, to the point of which I wish 
to speak ; namely, the need of supplying the kind of education 
which would enable us to produce goods which we find satisfac- 
tory ourselves and which would enable us to compete in the 
markets of the world, and at the same time to produce men 
worthy of Massachusetts and of any part of the world. In other 
words, the new educational need which has arisen is a school 
that will train men and workers and citizens. Our present 
schools are doing excellent work ; tliey are doing all they can do; 
and they are doing it better than they ever did it k^foro. Some 
of you may have heard from time to time a complaint that the 
public schools of to-day are up longer doing the s<»lid work which 
they did a generation ago. It isn't true. There are some per- 
sons, imj>ervious to evidence, who insist that the public whools 
are not doing as good work to-day as they di<l a gon<Tati<»n ago. 
Some of you may have ht*ard of an investigation in a town in 
this State a couple of years ago. That town was S|»rinirfii4d. 
The suj^erintendent of s<»hof»Is diM'overe<l some examination 
papers of more than a generation agi>, — some j>aiM*rs in geog- 
raphy, arithmetic and spelling. Now, those same examination 
questions were asked of the j)upils in the scho«»ls to-day; and 
tli<' n-snlts of thost* «»xaniimitions wen» ever so much boitiT than 
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they were when the same questions were answered a generation 
or more ago. The same experiment was tried in Boston in a 
number of schools; it was tried in other towns in Massachu- 
setts ; our friends in New York heard of it, and they tried it ; 
in other parts of the country the same experiment has been 
tried, — and always with similar results. I insist, therefore, 
that in the matter of arithmetic and spelling and geography we 
have proved that the schools are doing better work to-day than 
they did a generation ago. 

My point is this: that the public school system is not only 
doing the work which it did a generation ago, and doing it a 
great deal better, but it has been obliged, on account of the 
change in educational needs, to do a great deal more and to do 
it w^ell. But with all that, and because of it, the existing public 
schools are no longer able, to cope, unaided, with the educational 
problem which confronts us to-day; this problem, namely, of so 
training our workers that they will be the best kind of workers 
which this country can produce, and that at the same time they 
will develop the conditions which go with increased efficiency, 
— that is to say, increasing wages and steady employment. I 
take it that everybody will agree with me that one of the great- 
est blessings in this world is a steady job and the prospect of 
aru increasing income. 

Tlie purpose of industrial education, as I see it, is this: to 
provide a kind of education for the worker which will benefit 
him, and at the same time, of course, benefit the employer, — 
benefit the employer and benefit the workman, and so benefit the 
society of which they are both parts.' 

The question arises, of course, first, how this is to b? done; 
in what sort of schools such an education as I am sketching in 
the roughest outline may be provided. 

You are aware that up to the age of fourteen tlie children are 
by law obliged to go to school, and under certain conditions they 
are obliged to go to school until sixteen ; but up to fourteen you 
know tliat all of them are obliged to go to the ordinary public 
schools. That is a wise law. Now, after fourteen, if they can 
remain in school, they may at present go to high school. The 
high school is an institution for general education; that is to 
say, it is an institntion for an education that does not prepare 
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for any particular occupation; it is an institution without the 
vocational aim, without the vocational purpose. 

Now, any kind of an institution for industrial education must 
have a vocational purpose; that is why it exists. It aims to 
equip the person who follows the course of instruction in that 
school so that he can realize that vocational purpose ; that is, so 
that he can get himself ready for a vocation, and become pro- 
gressively useful in it. What I described a little while ago as 
an opportimity for a steady job and an increasing wage is the 
result. 

The last commission, to which I referred at the outset, showed 
that there are at this moment in Massachusetts at least twenty- 
five thousand boys and girls between the ages of fourteen and 
sixteen who are either idle or at work; and it showed that of 
that large number a large proportion entered various kinds of 
juvenile employment, like driving a wagon, running an elevator, 
being an oflScft boy or an errand boy, or some' other kind of 
juvenile occupation, in which they remain for several years; 
and when they get to be eighteen or nineteen or twenty years 
of age their earning capacity is very little more than when they 
began, because they have not learned something in which they 
could make progress. The report of the Douglas commission 
showed also that a large proportion of these boys and girls would 
have remained in school if there was to be had in that school the 
preparation for a life occupation which would afford them just 
the thing I have been talking about, — steady employment and 
the prospect of a rising wage. Now, the parents are easily de- 
tennined in this matter bv the attitude of the children, and many 
parents were shown to be in favor of having the children in 
school. I repeat, the parents desire their children to remain in 
school. But al)ont the time a youngster is fourteen or fifteen 
years of a(rt\ an inactive life does not appeal to him; moreover, 
a life in which lie is under a kind of control, which doesn't seem 
to him to prepare him for the work on which he is to enter, 
doesn't appeal to him: a scho<J whose aim is only general edu- 
cation do4?sn't ap|>eal an<l cannot appeal to a largi* proportion of 
boys or to a considrraMe number of girls. 

One of tlie fundamental principles on whieli t)ur e<lu<'ation 
is based is tliat there should Ik? (Mjnal opix>rtunities for all, — 
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opportunities for those who can go to college, and also appro- 
priate opportunities for those who cannot go to college. But up 
to this time the bookish education of the schools has been ade- 
quately adapted only to those who can follow a long educational 
career; we have not yet made adequate provision in our school 
system for the education of those who must enter on earning 
their living much earlier. 

Another reason — on which I must delay briefly — why these 
schools for industrial education are important is this : those boys 
who enter the juvenile occupations at fourteen or fifteen, who 
remain in them or shift about from one to the other in an aim- 
less fashion, are likely to forget, by the time they enter on full 
manhood, what schooling they had up to fourteen or fifteen. 
They are apt to be worse off educationally than they were when 
they left school ; they have not been under systematic educational 
influence for a number of years; they have had no occasion to 
ap])ly what learning they have had ; and the consequence is that 
what they had acquired by the time they were fourteen or fif- 
teen years of age is largely dissipated. Many of them are worse 
off for their experience; that is to say, the habits which they 
have acquired during that time, — the habit of indolence, the 
lack of a definite purpose, the failure to found or to look for- 
ward to founding a home as well, — all these things work against 
their being the kind of citizens we want. 

Now, foreign nations, especially the continental nations of 
Europe, recognized this long ago. They have su]>plied an in- 
stitution which they call the '' continuation school,'' which re- 
quires lx)ys — and girls too, for that matter, but boys especially 
— to be in school for several years longer after they go to work. 

I want to come rapidly to my couclusion, lKH»ause I don't 
want to hold you too loug with those introductory remarks; but 
I do want to start the discussion in a way that will enable you 
to fiM'l, when \<n\ go away from here, that the subjeet has been 
as thoroughly discussed as it may b:* discussed in a sinirle even- 
ing, with su<»li help as the conrniissinii can give. 

The (jMcstiou \< this: what kind of a school do we want 
in ord(»r to meet this educational need which I have l)een refer- 
ring to, — iu order to e(}uip these boys who won't stay in the 
schools, who won't go to the high sch<M>l, or who drift into all 
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kinds of juvenile occupations where they are not so much 
needed, and who at eighteen or nineteen are not able to do the 
work which they ought to do — or even at twenty or twenty-one 
— for their own benefit and the benefit of society ? AMiat kind 
of a school do we need to help these boys and girls to such a 
preparation for a vocation as will, in the first place, give them a 
vocational purpose; in the second place, enable them to select 
their vocation; and, in the third place, equip them for their 
vocation, and at the same time give them such general training 
as every citizen, every man, ought to have? 

Suppose that we establish an industrial school; and, by the 
way, that is a very different thing from the manual training 
school. ^The manual training high school is a very valuable edu- 
cational institution, but it is again an institution for general 
education, not for vocational education. The experience of 
manual training high schools shows us that very few of the 
graduates go into the industries; they go to some higher institu- 
tion, to some technical school ; and few find their way into the 
industries ; and that is what is to be expected. ^lanual training 
is so general that it does not equip for a particular vocation, and 
is not intended to. It is a means of educating the boy with the 
processes of construction and with the use of concrete materials; 
just as chemistry is a means of educating the boy by the use of 
chemicals and the processes of the chemical laboratory; just as 
Latin is a means of educating the boy by the means and method 
of language study ; just as history is a moans of educating the 
boy by the materials and the metliods of instruction in history. 
All of that means that in each of those studies tliere is a certain 
knowledge not to be got from other studies, and there is a cer- 
tain development of power which those studies bring that other 
studies do not. But some l)oys cannot l)e eilucated by b<x)k 
studies alone: and they can Ik? educated by the studies which tli(» 
manmil training scliool affords. In other words, what I have 
been saying is tliis: tlie manual traininu: hitrh s<'1hm»], however 
goo<l it may be, is a means of general e<lut»atit>n, and i< vrrv 
valuailJe as such: thousands of Ikas sine** t\w numual trainintr 
<4'hrK»ls iK':j:an have had a liiirh m»1hxi1 education who n«*vrr would 
have gone to a high school if it were not for the manual trainintr 
given. 
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Now, then, to come specifically to what I have been approach- 
ing two or three times, what kind of a school would this indus- 
trial school be ? Whatever it is, it must be a school adapted to 
the locality where it is found; no other school would answer. 
In general terms, it would be something like this : — 

For the boys from fourteen to sixteen it would be a kind of 
preparatory school. It would also provide much shop instruc- 
tion resembling manual training, but this work would be much 
closer to the trades than the manual training in a manual train- 
ing high school. It would also teach, of course, physics and 
chemistry, but the physics and chemistry which underlie the 
trades. It would teach history, but particularly the history of 
trade and commerce, particularly the history, commerce and 
agriculture of Massachusetts. It would teach, of course, mathe- 
matics and bookkeeping; every man ought to have a knowledge 
of bookkeeping, in order to carry on his own affairs satisfac- 
torily. It would also teach, of course, the drawing which would 
underlie the shop work, and it would teach English. When, 
after about two years, we have found out whether the boy has 
what we call mechanical capacity and mechanical dexterity, the 
right kind of capacity to learn a trade, and possibly what trade, 
— when we have found that out as well as we can in the first 
two years, the boy would then begin in our school to learn a 
specific trade: one of the building trades, one of the machinists' 
trades, or, in an appropriate community, the jeweler's trade, or 
what not. From that point on, the education of the boy would 
be specialized, would closely follow the actual work of his 
trade. The expectation is also that the boy would learn not 
only the processes of his trade, the chemistry and the physics 
which underlie it, the mathematics and drawing that underlie 
it, — he would learn the history of his trade and its relation 
to other trades, and he would learn to use the English language 
so as to express himself easily and correctly on matters of in- 
terest to him, and he would also know something of the dis- 
interested pleasure to be derived from good literature. He 
would get, first of all, that kind of all-round training that would 
give hini a comprehensive and intensive interest in his vocation; 
that would enable him to understand it as the man who works 
with his hands only, and not with his head, does not and can- 
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not understand it. His interest would be akin to that which 
the professional man has in his occupation, — the engineer in 
his work, the lawyer in his. Such a school would, however, do 
more for the pupil than to cultivate his industrial intelligence 
and mechanical skill. It would increase the significance of 
his life both within and without the shop, and would tend to 
make of him an enlightened and progressive American citizen, 
as well as a superior workman. Such men would be of great 
use to their fellow workmen, as well as to their employers. 
Whatever discontent they might feel would be enlightened dis- 
content, — a kind of discontent that a democratic society like 
ours has always respected. 

Who could doubt that such a school as that would turn into 
the field workers of a much greater ability than the workers we 
have now ? Who can doubt that the employer would be glad of 
such employees, and that together they would turn out products 
far superior to those which we make now in many lines, in many 
directions, in many ways ? Some of you know that some of its 
industries are already leaving Massachusetts. It is pretty clear 
that if Massachusetts is to hold its own among prosperous com- 
munities, and to grow in prosperity so that the workers may 
always find work and the employers always find opportunities 
for the profitable investment of their capital, Massachusetts 
must take the lead in producing the finest and highest grade 
of goods. Such goods can be produced only by the best work- 
men, working under the most favorable conditions. Superior 
workmen and good industrial conditions depend in large part on 
industrial education. It is the chief means of developing men, 
workers and citizens, and so adding to the prosperity of the 
entire State. 
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Appendix C. 



Industrial Continuation Schools of Munich. 

Since 1900 the city of Munich has gradually been transform- 
ing its *^ continuation schools " for elementary school graduates 
(corresponding to our grammar school graduates) into ele- 
mentary technical schools for apprentices in the trades and in 
business. The city now maintains forty different kinds of these 
schools. In 1900, were opened schools for butchers, bakers, shoe- 
makers, chimney-sweeps and barbers; in 1901, for wood turners, 
glaziers, gardeners, confectioners, wagon makers and black- 
smiths, tailors, photographers, interior decorators, painters' 
materials; in 1902, for hotel and restaurant waiters, coachmen, 
painters, paper hangers, bookbinders, potters and stove setters, 
watchmakers, clockmakers, jewelers, goldsmiths and silver- 
smiths; in 1903, for foundrymen, pewterers, coppersmiths, tin- 
smiths and plumbers, stucco workers and marble cutters, wood 
can'crs, coopers, saddlers and leather workers; and in 1905, for 
business apprentices, printers and typesetters, lithographers and 
engravers, building iron and ornamental iron workers, machine 
makers, mechanics, cabinet makers, masons and stone cutters, 
carpenters. 

The industries represented by these schools are the chief 
industries of the city of Munich, with one exception, — beer; — 
for the manufacture of which only higher instruction is given, 
under other auspices. Munich has half a million inhabitants, 
and therefore approaches Boston in size. It is not, however, 
like Boston, a city of great industries and immense business 
interests, nor is it surrounded by a suburban population like 
that of Boston. It is a great town rather than a great city, 
and life there is admirably described by the German word 
gemiiilich, — comfortable and companionable. 
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That, in spite of the absence of great industries and great 
business enterprise, it nevertheless maintains a unique and 
wholly admirable system of technical continuation schools, 
whereby those who must leave school at about thirteen or four- 
teen years of age are well trained for the several callings on 
which they enter, is due partly to the general principle uni- 
versally recognized in Germany, — that efficiency in any call- 
ing, from chimney-sweeping to watchmaking, requires special 
training for that particular calling; but chiefly to the energetic 
and far-sighted city superintendent of schools (Stadt Schulrat), 
Dr. Kerschensteiner, who saw that the ordinary continuation 
schools failed to supply a much-needed technical training for 
beginners in the trades and in business. He also saw that a 
large part of the education received by the children who had to 
go to work when only thirteen or fourteen years old was lost 
for want of further education between that time and early 
maturity. He also recognized what we see very clearly, — that 
the ordinary training of the usual continuation schools (corre- 
sponding to our evening schools) failed to hold the interest 
and attention, as well as to meet the pressing needs, of most of 
those for whom they were intended. 

He also recognized the enormous importance of kt^eping young 
people between the a^es of thirteen and fourteen and seventeen 
or eight«»n under systematic educational influenc(\ for the moral 
and social welfare of these yonn^ i)eople as wrll as ffir their 
technical efficiency. He saw that by combining irood general 
education, goo<l ttvlmical education and gooil <*<lueati«)n in the 
rights and (luti(»s of eitizenship, at an aire when citizenship 
begins to have a real signitieance to the young, he might exi)ect 
to exert on them a permanent influence for goo<l, — moral, in- 
tellectual and technical. 

He wrote a brilliant paper, based on a comprehensive in- 
vestigation into the existing t(»chnical schools of Euro|K\ and 
l)oth the nsnlts of his investigation and the snbs(^|U(»nt pajwT 
were published. His paper was entitled ** The Education of 
German Youth for (^itizenship '' (Stanfsburffrrlirhr Erziehnnq 
der Deuischen Jupcnd). It was submitttnl by him in competi- 
tion for a prize offered by the Royal Academy for the Dis- 



48 INDUSTRIAL EDUCATION. [Mar. 

semination of Useful Knowledge (Konigliche AJcademie der 
Oemeinnutzigen Wissenschaften) , in Erfurt. In this paper he 
answered the question proposed by the academy : " How can 
we best train our young men for citizenship during the interval 
between their graduation from the elementary school and their 
entrance into the army ? '' His paper won the prize. There- 
upon he urged his city to transform the existing continuation 
schools (corresponding to our evening elementary schools) into 
technical continuation schools. His appeal to the authorities of 
Munich and of the State (Bavaria) was successful, and the 
present admirable scheme of Munich's Fachliche Fortbildungs- 
schulen (technical continuation schools) is the result. These 
schools are in very many instances not evening schools. As 
continuation school education is compulsory for three, sometimes 
four, years in Bavaria for all elementary school graduates, the 
law requires employers to give their employees the necessary 
time — six to ten hours a week, depending on the school — to 
attend the continuation schools. Each pupil is required to 
attend the continuation school planned for the trade or business 
in which he has found employment. If a youth is not employed 
in trade or business, he must attend the old-fashioned con- 
tinuation schools, of which several still exist. 

The whole series of schools is too new to enable them all to be 
equally efficient, yet it is safe to say that no more promising edu- 
cational scheme has ever been set on foot anwhere; and the 
success attending the opening of the first of these schools in 
1900 led the city to extend them with constantly increasing 
success, until now there are forty of them. 

Tlie te(*hnical instruction in these schools is at present given 
in most instances by a member of the trade or business concerned. 
The remainder of the instruction is given by some of the day 
school teachers, except the instruction in religion, which is 
given by a Roman Catholic priest, or by a Protestant clergy- 
man, or by a rabbi, each to the people of his faith. This in- 
struction in religion is required by law. 

As it happens that many good trade workers and business 
men cannot teach well, the city is encouraging trained teachers 
to learn the several trades ; it grants them leave of absence for 
this purpose, and some progress in this direction is being made. 
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Each school is in charge of a committee responsible to the 
general school authorities, and special pains are taken to se- 
cure the best citizens for these committees, and especially to 
secure the best representatives from the trade or business for 
which a school stands, and there are always representatives from 
the teaching force on each committee. In this way each school 
tends to serve progressively the general and technical ends for 
which it exists, and is, of course, in each case kept in close touch 
with the particular needs of, and the special progress in, the 
particular trade or business which the school serves. 

The following programs give an outline of the work done 
in two of these schools : — 



Continuation School for Business Apprentices. 



STUDIES. 



Hocma m Wbk. 



^^^'fSu^^^ FirrtYeitf. ^^f Third Yeitf. 



RcUfrtoD, 

Artthmetlc.i 

Bookkeeping, 

Banking and exchange, 

BnaineM corretpondenoe, reading.* . 

Commercial geographj and atudy of mate. 

rlala.s 
Studies in life and cltlienshlp,« . 

Stenographj 

Writing 

Total, 



10 



1 All the problema are taken from the actual busioe^t In which tlie puplU of a giren 
group are engaged. 

i Reading Is general, but much of It pertains to business careers and to tl»e particular 
boslnesa in which the pupils are engaged. 

* Tlie raw materials and also the manufactured products are studied. One group, 
instead of this, receires instruction In money, banking and finance. 

* Personal and public hygiene; duties, rights and opportunities of the apprentice; 
deportment; deTvlopment of tnule ; transportation and communication in Germany; trade 
organUallons; capital and labor; chamber of commerce and Industrial exchange {(rtvrrbe 
Kammer) ; dries, made as concrete as poMible. 
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Continuation School for Carpenters and Cabinet Makers. 



8TUDIK8. 



Bellglon, 

Arlthmeilc and bookkeeping,! . 
Beading and bnsineM compoeition, . 
Studies in life and citizenship, . 
Drawing: — 

(a) Carpenters, . . . . 

{b) Cabinetmakers, 
Practical technology : *— 

(a) Carpenters, . . . . 

(6) Cabinetmakers, 
Total: — 

(a) Carpenters, . . . . 

(6) Cabinetmakers, 



Hovas ram, Whk. 



wnrraa HALV-TiAa. 



I to UI. 



IS 

9 



Gkis IV. 



■▲LV-TBAE. 



ClSiMS 

I to ni. 



1 
1« 

1« 
1 



1 As before, the work in arithmetic consists of the actual problems of the trade con. 
cemed, here of the problem actually to be solred by carpenters and cabinet makers. 
* Alternately. > Study of woods, tools, machines, and their care and uses. 

In addition to these programs, the city publishes detailed 
descriptions of the work done in each school. Some of these 
continuation schools are provided with a preparatory year, be- 
cause elementary school pupils are obliged to pass only seven of 
the eight grades provided for the elementary schools; most 
pupils who have not taken the voluntary eighth grade are put 
into the preparatory' class of the continuation school. 

These programs are given here in outline only ; but they may 
serve to call attention to the important class of schools which 
they illustrate, and the study of further details cannot fail to 
be of use to those whose duty it may be to plan similar schools. 

The schools described are for boys: but a large technical 
continuation school for girls, with two divisions, — one for 
household or domestic training and one for business training, — 
18 already in existence. 

Certain conclusions suggest themselv(»s as a result of a study 
of these schools, namely : — 
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1. They solve the problem of how to keep under appropriate 
educational influence during their period of adolescence that 
great body of youth who are obliged to leave school when only 
thirteen or fourteen years old. 

2. There is in them complete utilization of educational oppor- 
tunity by the pupils. There is no economic or educational waste. 
Attendance being compulsory, punctuality and regularity of 
attendance are assured. 

3. The program of studies for each kind of apprentice school 
is strictly limited in scope to an essential minimum of subject- 
matter, general and technical; and the nature of this subject- 
matter is well adapted to the end in view, namely, the extension 
of the youth's education as an individual and as a citizen, and 
the foundation of progressive interest and technical skill in his 
chosen calling. 

4. All the teachers, except the shop work or technical teachers, 
being trained teachers (elementary school teachers), the methods 
are generally excellent and the results correspondingly good. 
This is, of course, another reason why there is so little economic 
and educational waste. Every hour of instruction counts. 

5. Only youth already in sen-ice are members of these schools. 

6. Since representatives of the several trades and businesses 
are on the governing board of the several schools, the technical 
work should be, and probably is, determined by the actual con- 
temporary needs of the several vocations represented by the 
schools. 

7. The schools embody a well-defined policy that underlies 
all forms of activity in Germany; namely, that every efficient 
worker, whether in trade, business or profession, requires gen- 
eral education, and also technical preparation, for the particular 
work he is to do. 
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Appendix D. 



Industrial Continuation Schools foe Jewelers' and 
Gold and Silveb Woekebs' Appeentices. 

1. Origin of the School. — The jewelers and gold and silver 
workers of Munich are divided into two groups, of which one 
pursues the business of actually manufacturing, and the other 
that of the dealer. While many master workmen of the first 
group have one or more apprentices, as a rule, the members of 
the second group do not have any. The number of apprentices 
at the present time, however, is never less than 60. The number 
of independent manufacturers is about 80, of which the great 
majority, probably 6(5, are included in the " Association of 
Jewelers and Gold and Silver Workers." There are about 100 
helpers in the trade. In spite of the long-felt necessity for a 
school of their own for the special technical training of appren- 
tices, it had not been possible for the trade to establish such a 
school, on account of the existing conditions. 

On July 28, 1902, on the invitation of the city school super- 
intendent, Dr. Kerschensteiner, there met in his office two rep- 
resentatives of the above-mentioned association (and others), 
who declared themselves in full sympathy with the intended 
opening of a trade school for apprentices of jewelers and gold 
and silver workers, and as a result of their deliberations the 
follo^^'ing plan for the organization of the new school was out- 
lined. 

2. Plans for the Xew Organization. — The plan of the school 
is provisionally as follows : — 

(a) In accordance with the four years' duration of the course, 
the trade school for apprentices of jewelers and gold and silver 
workers embraces four progressing annual classes, with the same 
annual period of instruction as in the general continuation 
school. 
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(6) Attendance is obligatory on the first three classes, in 
which, in addition to the trade instruction, the general instruc- 
tion of the pupil is continued; attendance is at present volun- 
tary on the fourth class, in which a higher technical, and as far 
as possible artistic, education of the apprentice is attempted. 
For the instruction in these courses, which is to take place in 
the building of the City Industrial School, the services of in- 
structors can be obtained; its introduction is to be carried out 
just as soon as conditions and the fitting out of the school make 
this possible. 

(c) The instruction is to be imparted in closest possible touch 
with the industry, and covers the following subjects: religion; 
industrial arithmetic, with text-book guidiince; business compo- 
sition and reading; studies of life and citizenship; materials; 
drawing (designing), modeling, chasing and engraving. Later 
it is intended to introduce into the instruction of the fourth 
class voluntary practical instruction in enameling and stone 
cutting. ^loreover, in the development of drawing, so necessary 
in the trades, the voluntary attendants of the school are offered 
the opportunity to participate in the instruction of the City 
Industrial School. 

(d) The instruction ext(»nds through hours a week in the 
first three classes, and 8 hours a week in the voluntary fourth 
elass. Of the 9 hours of the recpiired classes, <> hours come on 
two working days and .'J hours on Sunday, from to 12 a.m. 
Of the S hours a week of the fourth class, 3 hours come likewise 
f»n a working day, from to 12 a.m., the renuuninir •'► hours 
I)n»visioniilly on Sunday; this r>-hour Sunday instruetion will, 
in the summer months, Ik* reduced to ;3 hours of instruction, 
fr^mi 9 to 12 a.m. In eonsideration of the considerable inerea<e 
in the business of the industry during the Christmas season, in 
the month of DcHMMuber the instruction (m the working day is 
given up. 

ir) The distribution of the hours ]>er week for the in«li- 
vidual elasses and the four years of in^^t ruction are given in the' 
aeeonipanyinir table: — 
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SUBJECTS. 



Hocma of IvrrmucnoH. 



CkM I. 



GkM II. CkM m. CkM rv. 



Religion, 

Practical arithmetic and bookkeeping, 
Basinesa composition and reading, . 
Stndiea of lite and citizenship, . 

Materials, . 

Drawing, 

Modeling, 

Chasing and engraring, .... 
Total 



(/) The instruction in materials, in so far as it pertains to 
metallurgy (chemistry of metals), is imparted by a chemist; 
in so far as it pertains to precious stones, by a mineralogist ; the 
instruction in modeling, chasing and engraving, by a skilled 
workman in those lines, — when possible, by a qualified master 
of the industry; the remaining instruction by members of the 
teaching forces of the common, continuation and industrial 
schools of Mimich. 

(g) The expense of imparting the instruction is borne by 
the city, which likewise provides for the necessary place for in- 
struction. 

(7^) To obtain a collection of materials which shall meet the 
needs of the school, the Association of Jewelers and Gold and 
Silver Workers will take the necessary steps; and, further, it 
will place at the disposal of the school, for the purchase of the 
necessary materials for instruction, the sum of 100 marks annu- 
ally. The committee of the industrial continuation school 
will take upon itself the presenting of the request of the asso- 
ciation for appropriations for the trade schools to the proper 
oflScials, members of the cabinet, supervisors of manual workers, 
etc 

(i) In the cases of apprentices who, during the three years 
of required trade study, have not done well, the masters of the 
association may require the repetition of the whole or a part of 
the instruction of a class, or make obligatory the attendance on 
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the fourth-year instruction. Voluntary attendance on a class 
or course is permitted to those who have completed the required 
school attendance, and to helpers. 

(;) For all those who attend the schools, but are not required 
to do so by law, a nominal fee must be paid to the City Indus- 
trial School, as authorized by law, according to the rules for 
school fees. 

3. Subjects of Instruction. — The subjects of instruction are 
selected and arranged as follows : — 

(a) Accounting and Bookkeeping. — The instruction in ac- 
counting shall initiate the pupil into the necessary comprehen- 
sion of a correct conduction of the accounts of the citizen and of 
business ; it must seek to arouse the sense of economy, and lead 
the apprentice to a satisfactory dexterity in mercantile calcula- 
tions of prices and values in his industry. It is therefore di- 
vided as follows : — 

Class I. — General Accounting: Service of the gold and silver 
worker according to hours, days, weeks, months. Wage book. 
Casting up accounts for the months and year. Workers' and 
masters' pay; expenditures for work shop and store house; 
for material and working tools, and other outlays of capital. 
The daily, weekly, monthly, and annual expenditures of an 
individual; of a family; housekeeping book; monthly and 
annual balancing. Savings and their interest. Business Ac- 
counting: Small purchases; rebate for cash payments: trans- 
])ortation ; other business expenses ; calculations of weight, and 
simple alligation. 

Cl*ASS II. — Business Arithmetic: More extensive buying and 
selling calculations: profit and loss calculations: trade calcu- 
lations: importation: foreign moneys: commercial paper cal- 
culations: instalments: sharing calculations: continuation of 
calculations of weights in the application of specific weight, 
and also the special weights for ^old and jewels, especially 
practice in their fractional calculations : more difficult calcula- 
tions of values and mixtures: temperature calculations for the 
conditions of melting. 

Cl-C<^s III. — Business Accounting: Boollcepinfj and Erchange: 
The business books of simple l>ookkeeping (inventory, day, 
ca-«h. and ledirer l>ooks) : their monthly and annual closing; 
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adjusting and balancing them ; liquidations. Bills of exchange^ 
their kinds and use; bill book. In connection with bookkeep- 
ing, simple calculations of cost and of buying propositions, 
with special consideration of changes in price, and loss ac- 
counts; calculation for repairs, singly and in quantities; 
average and per cent, calculations in connection with these. 
Problems in assessment and workers^ insurance. 



(6) Business Composition and Beading. — The instruction 
in composition must train the pupil to prepare with correctness 
all important written papers of private and business intercourse, 
as regards form, expression and correct writing. 

Glass I. — Private Correspondence: Letters to members of the 
apprentice's family, relatives and friends, especially about the 
work of the apprentice, or making use of appropriate matter 
from other instruction; questions and information; tendering 
of services ; application for a position ; public notices ; arrange- 
ments for instruction. Business recommendations; general 
writing. 

Class II. — Compositions concerning Conditions of Buying and 
Work: Bids for wares; questions as to price; order letters; 
purchase and work contracts; directions for deliver}-; bills, 
receipts; credit references; arrangements for payments; com- 
plaints, excuses, judgments, depositions. (Especial attention 
to use of the higher titles in the business letters of the trade.) 

Class III. — Compositions dealing with Debts: Debt and security 
bills : dunning letters ; granting of delay ; letters to accompany 
part payment; neglected bills. Business Correspondence with 
Officials: Appeals to the magistrate, police, finance depart- 
ment, other state offices and art institute. Making out of re- 
ports to the department of trade and industry', or to the offi- 
cials in charge of the economic and social matters of the local 
industry. 

The instruction in reading, in connection with citizenship, has 
for its object the advancement of the ethical and general edu- 
cation of the pupil, and the awakening within him of pleasure 
and taste in good literature. It also senes, through the use of 
suitable reading material, as far as such material is present in 
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reading books, for the advancement of trade instruction. The 
selection of the suitable pieces for reading is in all classes left 
to the teachers. 

(c) Stvdies of Life and Citizenship, — This instruction will 
supply to the pupil the recognition of the necessity of a reason- 
able conduct of life. He takes up on the one hand the problems 
of hygiene, and on the other hand the questions of living which 
result from his duties to his vocation, the community and the 
state, in order that he may obtain a clear insight into the neces- 
sarily close connection of the interests of all classes of people 
and trade groups. 

Class I. — Hygiene: The structure of the human body. Breath- 
ing, nourishment and circulation of the blood, — means of 
subsistence and enjo}Tnent according to their value and worth- 
lessness; the care of the skin and teeth; dwelling and cloth- 
ing; work and recreation; the harmful influences of the trade; 
maintenance of cleanliness. Deportment: Conduct at home; 
in school; on the street; in society; toward teachers and 
helpers. 

Class II. — Industrialism: Histor>* of hand work in general; the 
development of the gold and silver smith industry in particu- 
lar; the accomplishments of the ancient eastern peoples in 
this field, and their progress in the art up to the present time, 
especially that of the East Indians, Japanese and Chinese; 
the metal work and ornaments of the ancient Komans; the 
development of the industry among the people of the north, 
and especially in the development of the ecclesiastical art 
work of the middle ages (enamel and filigree work). The 
infiuence of Italy in the Renaissance under Cellini. The 
German masters of that time (Jamnitzer, Eisenhoit and 
others). The importance of France in this field since the 
eighteenth centur}*. The present condition of the industr}*, 
and the more recent advances (Tiffany, T^lique). Important 
places of manufacture of the past and present. Related in- 
dustries. The present-day division of the work. — the m<»st 
important, from the industrial point of view. Journeyman's 
and master's examination. (As being closely connecter! with 
the industrial instruction, the pupil is introduced to the chief 
features of the characteristic forms of the productions of his 
indu8tr\'.) 
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Class III. — Citizenship: The communal condition. The prob- 
lems of communal groups ; their social and economic arrange- 
ments. Rights and duties of communal citizens; communal 
titular officials. The constitution of Bavaria. Problems of 
state federation. Duties and rights of citizens of the state. 
State titular officials. The Bavarian state government. The 
system of government of the German Empire. The problems 
of the Empire. Social legisation. Trade and commerce in 
the nineteenth centur}', and their significance for the well- 
being of the citizen and the industrialist. 

(d) Materials. — This instruction is intended to familiarize 
the pupil with the working tools and materials of his industry, 
with their qualities, sources of supply and manufacture. It 
embraces the following subjects, for the first two classes : — 

Class I. — Metals: The precious and common metals (gold, sil- 
ver, platinum, mercur}*, copper, tin, zinc), and their alloys, 
which enter into the industry. The determination of fine- 
ness, and its testing. The smelting and casting of metals. 
Soldering and the soldering appliances. The separation of 
metals ; the different processes. The use made of gilding and 
metal waste. The treatment of the surfaces of metals. The 
coloring through alloying and through corrosion with acids 
(yellow and white blanching, burning), oxidation, polishing 
and dulling. Coatings, especially gold plating and silver 
plating, by galvanic means (arrangement of the proper bat- 
teries), through treatment by fire, through rubbing on, and 
other processes. Metal plating or double process, Talmi wares. 
The work of etching, Xiello work and damasked work. The 
most important facts regarding the nature of enamel and its 
application. Making a receipt book for the alloying, coloring 
and etching (through acid treatment) of metals. 

Class II. — Precious Stones: The really precious stones, — dia- 
mond, rul)y, sapphire, emerald, the precious opal ; the semi-pre- 
cious stones, — topaz, amethyst, turquoise, garnet, chr^'solite, 
Armenian stone, agate, jaspar, onyx and others. Identifi- 
cation, peculiarities, polishing and setting of stones. Imita- 
tions: Reconstructed precious stones; false precious stones 
(paste, glass diamonds, etc.). Pearls, corals, and their use 
as ornaments. 
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(e) Drawing. — The instruction in drawing in this industry 
is to educate the eye and the mind of the pupil to the clearest 
possible grasp of good forms and color effects, and so to form 
his taste, as well as to make keen and mature the appreciation 
of the aesthetic problems of his calling. For the accomplish- 
ment of this end there are on the one hand the discussion and 
copying of appropriate works of art of ancient and recent times, 
and on the other hand the practice in drawing from nature, to 
show the application of natural forms to the industry of the 
pupiL The instruction, which for the most part is devoted to 
free-hand drawing, includes therefore the most varied and rapid, 
even if simple, sketches and water colors. The work of the 
three required classes is divided as follows : — 

Class I. — Drawing of simple objects of the industr}-, such as 
rings, brooches, medallions, ear ornaments, chains, belt clasps, 
clasps, hair combs, bracelets, book and similar garnishments, 
simple shell forms, etc., from actual patterns, and also from 
good representations, such as photographs, heliotype or other 
artificially prepared drawing ])attern8. 

Class II. — In addition to the instruction concerning the styles 
in the industry', a series of typical objects from difTerent 
epochs, using as far as possible the different public collections 
of the state or city, or such good casts and reprints of valuable 
old objects as may be accessible. More difficult drawings of 
richer objects, such as hangings of different kinds, chests, pic- 
ture frames, lamps, brackets, coats of arms, scrolls, clock 
stands, cups, bowls, tankard forms, inkstands, table accesso- 
ries, etc. 

Class III. — Sketching from nature of simple and more difficult 
plant forms, — leaves, branches, buds and fruits, and their 
artistic application, under direction, to simple composition of 
natural forms in the work of this industry. The fashioning 
of ornaments, as far as possible unaided : exercises in the 
ornamental filling of a given space. Continuation of the ex- 
ercises in styles with the extension of the drawing subjeit 
matter, to include simple fonus of animal life and the human 
body. 

(/) }[odelinf/. — The course in modeling is for the puq>ose 
of instructing the pupil in the forms of the different objei'ts of 
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his industry, and to give him guidance for the reproduction of 
modeled forms. The exercises are carried on in wax or plas- 
tilina, and later in metal, and come in the third and fourth 
school years. 

Class III. — Modeling of simple objects pertaining to this in- 
dustry according to given patterns, with the truest possible 
copying of their technical details, and also in connection with 
the instruction in drawing of modeled and natural forms. In 
connection with this, the copying of parts of plants, at first 
in the natural size and then on diminished scale, and their 
adaptation to current styles of objects of the industry. Mak- 
ing of the castings from the prepared plastilina or wax models. 

Class IV. — The extension of the preceding to increasingly diffi- 
cult modeling. The copying of the richer artistic industrial 
products of the trade from museum or art collections ; making 
of copies of originals in metals from the finished model forms. 

(g) Chasing and Engraving. — This instruction must plainly 
be the practical application of the teaching in modeling, to in- 
struct the pupil in the most essential and most necessary proc- 
esses of the engravers' art, and to offer him the opportunity 
to make with his own hands some articles of the industry. It 
comes entirely in the year of volimtary instruction, and takes 
up the following matters : doing simple, and at first flat, forms : 
then instruction in the production of roimd hollow objects by 
means of stamping; the making of cut out and free wrought 
ornamental forms; chasing of metal easting (using the models 
for easting prepared in the instruction in modeling) ; applica- 
tion of the various final technical treatments (gilding, silvering, 
oxidation, coloring, etching, etc.) to the objects already made; 
condemnation of ornamentation in imitation stones; engraving 
near stones, — the cutting ; engraving of easy ornaments ; en- 
graving of writing. 

(//) lieligion, — The same matter as in the general continu- 
ation school, according to the requirements prescribed by the 
archbishop or of the Protestant higher consistory. 

Hours of Instruction. — In the distribution of the hours of 
instruction, arrangements were made such that in the first year 
of the existence of the school all the pupils could receive instruc- 
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tion in metallurgy and precious stones, and all three classes be 
instructed together. As a result of this, the following weekly 
schedule was adopted : — 



LMMBD»7t. 


Tim*. 


ClMS I. 


ClMSM II. and III. 


Taetday, 


9-10 


MeUllargy. 


Metallurgy. 




10-11 


Preclout Btones. 


Precious stones. 




11-12 


BaUgloD. 


Religion. 


ThundMj, . 


9-18 


- 


Drawing or modeling. 


Fridmy, . . . 


9-li 


Drawing. 


- 


Sunday. . . . 


9-10 
10-11 
11-12 


Practical arithmetic. 

BnslneM composition and 

reading. 
Studies In life and citizen. 

ship. 


Practical arithmetic and 
lKX>kkeeplng. 

Business composition and 
reading. 

Studies In life and citizen- 
ship. 



Statistical Remarks. — In the school year 1902-03, the pupils 
of the school numbered 49 apprentices, who were required by 
law to attend the continuation school. Enuiiierated according 
to their religious beliefs, there were 40 Catholics, 8 Protestants 
and 1 Hebrew. Of the 49 pupils, 36 had their homes in Munich, 
1 in upper Bavaria (outside of Munich, however) and 9 in 
other parts of Bavaria, 1 in another German state, and 2 were 
foreigners. The parents of the pupils were of the following 
classes: 19, industrial work; 8, mercantile life; 19, official and 
senice work ; 3, unskilled wage workers. 
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Appendix E. 



Leading Manufactubes in Massachusetts. 

[Compiled from lUtlsUc* of th« Hasiactausetu Borean of StatlMtc* of Labor, 1906.] 



Vaum, 


Nomber 
of Firms. 


Capital 


Yalne of 


EmploTMs. 


Taariy 
Samlngs. 


Behools 
Industry. 


Booto and shoes, . 


842 


$54,106,842 


$178,492,186 


69,900 


$580 


- 


Cotton goods. 


163 


171,190,902 


142,985,228 


95,372 


861 


8 


Woolen goods. 


151 


44,176,605 


60,048,155 


26.784 


482 


8 


Worsted goods, . 


41 


89,647,788 


58,455,252 


20,478 


407 


8 


Food preparations, 


862 


81.182,879 


81,254,601 


12,904 


428 


- 


Machines and machln- 


874 


64,969,121 


54.419,727 


80,988 


572 


8 


MeSls and metallic 

Robber and elastic 

goods. 
Leather and leather 

clothing 


487 
48 


89,887,497 
28,900,816 


55,588,587 
54,229,847 


24,986 
12,826 


659 
470 


: 


142 
264 


26,567,446 
14,868,549 


41,427,106 
84,474,292 


9.684 
15,077 


964 
896 


- 


Paper and paper goods, 


124 


48,880,081 


88,178,828 
10,401,728 


11,780 
4,420 


478 
428 


. 


Print works, etc., . 


45 


28,287.116 


82,789,880 


7.880 


441 


- 


Electrical apparatus and 

appliances. 
Furniture, 


45 


11,556,968 


18,872.698 


9,618 


577 


8 


169 


15,118,247 


16,258,811 


8,868 


492 


- 


Jewelry 


109 


8,888,178 


12,287,979 


6.289 


586 


- 


Printing and bookbind- 
ing. 


70 


8.701,868 


10,989,964 


5,618 


666 


- 
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Appendix F. 



CouBSES OF Study. 
The following outlines of courses of study are taken from 
catalogues of schools, and are submitted as suggestions only, to 
local committees who are formulating programs : — 



1. PRATT INSTITUTE, BROOKLYN, N. Y. 

Departhkkt of Science and Technology. 

Day Courses. 

Carpentry and building, one year; machine construction, one year; 

steam and machine design, two years; applied electricity, two years; 

applied chonistry, two years. 

Fees, $15 per term; three terms per year. 

Evening Courses, 

Three evenings a week between September 26 and March 22; hours 
7.30 to 9.30. 



Technical : — 
Practical mathematics, 
EHementary electricity and me- 
chanics, .... 



Chemistry, .... 

(Fourth and fifth seasons for 
advanced work in organic 
chemistry, assaying, electro- 
chemical and industrial 
chemistry.) 

Applied electricity, . 

Mechanical drawing and ma- 
chine design. 

Mechanism, 

Steam and steam engine, 

Strength of materials. 
Trade : — 

Machine shop practice. 

Carpentry and building. 

Pattern making. 

Plumbing. 

Sign painting, 

Fn»sco painting. 

Machine work and tool making. 



Two seasons, . 
One season. 

Three seasons, 



One season. 

Two seasons. 
One season. 
One season. 
One season. 

Eight lectures, 
Two seasons. 
Two seasons. 
Two seasons. 
Two seasons. 
Two seasons. 
Three seasons, 



$10 per season. 

Two lectures and four 
hours' laboratory work 
each week. 

Lectures and laboratory. 



Lectures and laboratory. 



I 



I.<ectures and drawing. 
I-»ectures and laboratory. 
Lectures and laboratory. 

SI for course. 
Talks and shop work. 
Talks and shop work. 
Lectures and practice. 



Where not otherwise marke<l, the fees for the evening courses are $15 
per season of six months. 
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Carpentry and Building {Day Courses). — One-year coarse, to pre- 
pare young men for carpenters, builders, or foremen in planing mills 
or building operations. 

Periods per week: — 
Lectures and practical talks, shop practice at the bench and with 

machinery, 24 

Mechanical and architectural drawing, 6 

Mathematics, 5 

Plans and specifications, 1 

Tuition, $15 per term; three terms a year. 

Machine Construction {Day Courses). — One-year course, to prepare 
young men for positions as foremen in machine shops. 
Periods per week : — 

Machine construction, 

Tool making, 

Mechanical drawing, 

Mathematics, 

Moulding and pattern making, forging, .... 



18 
8 
6 
5 
3 



Tuition, $15 per tenn ; three terms a year. 



Steam and Machine Design {Day Courses). — Two-year course, to 
prepare young men as designers or master mechanics for building ma- 
chine tools, steam engines, etc., or becoming assistant engineers in power 
plants. 



" 


Pimiooe PBB Wbsk. 


SUBJECTS. 


First Year. 


Second Year. 


Mathematics : — 






Algebra, geometr>'. trigonometry. 
Phj-sics and laboratory' : — 


5 


5 


Mechanics, heat and electricity, 


11 


- 


Mechanism and nieclianics : — 






Strength of materials, steam engine and trans- 






mitting power, ...... 

Drawing : — 

Mechanical, ....... 


8 


5 


Machine sketching. ..... 

Machine design. ...... 

Shop work : — 

Carpentry, pattern making, foundry, forging, . 
Machine work, machine construction, tool 


1 
10 


10 


making. 
Laboratory- : — 

Stn»ngth of materials, steam laboratory, . 


- 


10 
8 



Tuition, $15 i)er term; three terms a year. 
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AppUed Electricity (Day Courses). — Two-year course, to prepare 
deetrieians and operators, or managers in electric lighting stations or 
railway or power plants. 





Pbsiom psb Wsn. 


SUBJECTS. 


Fint Year. 


Seeood Yctf. 


Mathematics : — 

Algebra, geometry, trigonometry, . 

Advanced algebra, solid geometry, analytical 

geometry, 

Phyncs, 5 ; laboratory, 6 : — 

Mechanics, heat, magnetism, electricity, . 
Chemistry, 3 ; Uboratory, 4, .... 
Applied electricity, 4 ; laboratory, 8, . . . 
Mechanism : — 

Strength of materials, steam engine and boilers. 
Drawing, mechanical : — 

Projections, shop, engine details, 
Dynamo details : — 

Switchboard and wiring, power plants, 
Shop work : — 

Carpentry, pattern making, foundry, forging, . 

Vise work, machine work, mechanic construc- 
tion, 


5 

11 

7 

6 
6 


5 

12 
3 

8 

6 



Tuition, $15 per term; three terms a year. 



AppUed Chemistry (Day Courses), — Two-year course, to prepare 
young men for positions as foremen or superintendents in chemical 
manufacturing plants. 





Pbsiom rum Wbbk. 


SUBJECTS. 


Tint Ycv. 


Seeood Yctf. 


Chemistry, 5 ; laboratory, 8, .... 
Chemistry, 5 ; Uboratory, 12, ... . 

Mathematics, 

Physics and laboratory, 

Mechanical drawing, ...... 

Machine design, 

Shop work : — 

Carpentry, pattern making, forging, foundry, . 

Applied mechanics 

Mechanical Uboratory, 


13 

5 
7 
4 

6 


17 
5 

6 

3 
4 



Tuition, $15 per term; three terms a year. 
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CALIFORNIA SCHOOL OF MECHANICAL ARTS, SAN 
FRANCISCO, CAL. 

Manual Training COdbse. 





PuioDs m 


I WlXK. FOKTT WnXB TO TBI YSAE. 




First Year. 


Second 
Year. 


Fkrtof 
Third Year. 


Arerafe. 


For boys : — 










Academic studies, .... 


17i 


17i 


10 


15 


Mechanic arts, .... 


15 


17i 


10 


14* 


Carpentry, moulding, pattern 










making, .... 


10 


- 


- 


- 


Drawing, free and mechanical, . 


5 


- 


- 


- 


Forge work and moulding. 


- 


10 


- 


- 


Drawing, free and mechanical, . 


- 


7i 


- 


- 


Modeling or wood carving, — op- 










tional, 




_ 


- 


- 


Machine shop, .... 


- 


- 


10 


- 


For girls : — 










Academic studies, .... 


m 


17i 


5 


- 


Mechanical arts : — 










Sewing, 


7i 


- 


- 


- 


Drawing, free and mechanical. 


5 


5 


- 


- 


Dressmaking and millinery, 


- 


10 


- 


- 


Cookery, 


- 


- 


10 


- 


Household arts, 


- 


- 


5 


- 


Modeling or wood carving, last 










two years, — optional. 


1 









Attendance is from 9 a.m. to 3.30 p.m. the first two years, and 9 a.m. 
to 4.20 P.M. the last two years. 

At the beginning of the third year the students choose one of the 
following eleven mechanical and industrial courses, and take a two- 
years apprenticeship. The preliminary course is gradually merged 
into the technical course during the first six months of the third year. 
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TmAam aid T^cbnical Goumis 

FOB BOTt. 



SUPPLBMBNTAL iNenXTCTION. 



Pattern making, including 
gear wheels, steam en- 
gines, propeller blades, 
djmamo frames, etc. 



Forge work, engine shafts, 
cranes, lathe tools, wagon 
parts, structural and or- 
namental iron work, etc. 



Machine shop practice: use 
of lathe, planer, shaper, 
drill, milling machine, 
etc.; construction of en- 
gines, lathes, pumps, gas 
engines, etc. ; eleetrical 
construction, djmamos, 
motors, hoists, heating 
and lighting appliances, 
etc. ; care of power plant. 

Mechanical drafting, 

Ship drawing, . 



Industrial chemistry. 



Industrial art, 



Course to prepare for uni- 
versity course in engi- 
neering, civil, mechanical, 
electrical or mining. 

Polytechnic course, made 
up of elective subjects, to 
round out a four-year 
course, such as given in 
manual training high 
schools. 



Advanced foundry work; 
methods of manufac- 
turing and seasoning 
lumber; shop methods 
with wood-working 
machinery; mill 
methods. 

Estimates, contracts, 
specifications; prices, 
sources and proportion 
of materials; metal- 
lurgy of iron; produc- 
tion of steel ; manufac- 
ture and use of rolled 
steel. 

Estimates, contracts, 
specifications; prices, 
sources and properties 
of materials; metal- 
lurgy of iron; produc- 
tion of steel. 



Estimates, contracts and 
specifications; metal- 
lurgy of iron; produc- 
tion of steel. 



Chemistry of materials, 
their proportions, prep- 
aration, etc. 



Science and mathe- 
matics; mechani- 
cal drawing. 



Science and mathe- 
matics; excur- 
sions (Saturdays) 
to iron-working 
establishments. 



Science and mathe- 
matics; excu]^ 
sions (Saturdays) 
to iron-working 
establishments. 



Science and mathe- 
matics; excur- 
8ion8(Saturdays). 

Science and mathe- 
matics; excur- 
8ions(SaturdayB) . 

History of art ; ex- 
cursions to mu- 
seums, art ex- 
hibitions, etc. 
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TBADI AlTD TlCBMICAL CoUBflSS 
FOB GiSLB. 



SUPTLBIOCNTAL InSTBIJCTIOIV. 



Cookery (advanced): can- 
ning, preserving, desserts, 
cooking for invalids, etc. 

Dressmaking: designing 
and making tea-gowns, 
princess dresses, tailor- 
finished suits, etc. 

Millinery (advanced): cov- 
ering hats, crepe bonnets, 
velvet hats; trimming 
with choice materials ; 
manufacture o f frames 
and braids. 



Preparation of menus; 
table decorations. 

Study of drapery, sketch- 
ing; methods of manu- 
facturing threads, 
cloth, etc. 

Study of effects, sketch- 
ing; methods of manu- 
facturing materials. 



Physiologieal pryi- 
ciples and nutri- 
tive values. 

History of costume ; 
hygienic p r i n - 
ciples; excur- 
sions to manu- 
factories. 

History of costume. 



About seventy-five per cent, of students' time is devoted to technical 
instruction, the rest to supplonental instruction. All apprentices are 
required to meet one hour a week, in a body or in sections, to discuss 
papers and reports by individuals. The subjeots are selected and 
assigned by the students themselves, and relate to manufacturing proc- 
esses, history of industry, etc. Each topic is placed before the claas 
by means of printed abstracts and the stereopticon. 

Each student pays $10 a year to cover materials, and about $2,500 
a year is derived from sale of articles manufactured in the school. 

Enrollment, 372, United States Labor Commissioner's Report, 1902. 

All trade students get a brief course in political economy, commercial 
geography, history and government of the United States. 

The instruction in science and mathematics is different in the different 
apprentice courses. 

Nearly all trade students take one or more of the following: Theo- 
retical mechanics; strength of materials, including laboratory practice 
and tests; graphical statics; boiler and engine tests; d3mamo tests; heat 
calculations, including study of transformation of energy; hydrostatics; 
laws of gases ; metallurgy of iron ; bookkeeping and business forms. 



3. WILLIAMSON FREE SCHOOL OF MECHANICAL TRADES, 
WILLIAMSON SCHOOL, P. 0., PA. 

Scientific axd Practic.\l Courses ix Buildino and Mechanical 

Trades. 

Three-year day course, eleven months in each year. 

The apprentices take one of the following courses : carpentry, pattern 
making, bricklaying, steamfitting and electrical and steam engineering, 
machine trade. 

Academic branches: reading, writing, language, arithmetic, algebra, 
geometry, trigonometry, physical and political geography, history. 
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physical science, civil government, English literature, physiology and 
hygiene, elementaiy vocal music, chemistry, theory of the steam engine, 
strmgth of materials and building construction. 

The schools and shops are in session eight hours a day on five days 
of the week, and three hours on Saturday. 

Each pnpil takes four hours a day in the class rooms and four hours 
in the shops the first year, the proportion spent in the shops gradually 
increasing toward the end of the course. 

Conditions of admission: elements of an English education (about a 
fair grammar grade) ; able-bodied, intelligent and healthy. 

Indentured for three years. 

4. BARON DE HIRSCH TRADE SCHOOL, NEW YORK CITY. 

Trade Courses, Theory and Practice, Day Classes. 

Carpentry, machinery, plumbing, painting, electricity. 

Two terms a year, five and one-half months each. 

Conditions of admission: the applicant must be sixteen years old, 
able-bodied, and a Jew. Probation, fourteen days; if satisfactory, 
candidate is enrolled as a regular pupil. 

Instmction free. 

The increase in efficiency and earning power resulting from these 
short courses is man-el lous. 

5. TUSKEGEE INDUSTRIAL INSTITUTE, TUSKEGEE, ALA. 

Four-year Academic Course, with Two and Three Year Trade 

Courses. 

Trade courses: instruction and training in thirty-six trades. 

Agricultural courses, two years theoretic and practical: agriculture; 
horticulture; market gardening; floriculture and landscape gardening; 
botany; agricultural chemistry; entomolog>% bacteriologj-, vegetable 
physiology and pathology; dairjnng; live stock raising; poultry raising; 
bee culture. 

Drawing: freehand, with color work, three years; mechanical and 
architectural, with study of building materials, estimates, specifications, 
etc. 

Mechanical courses : carpentry, three years ; blacksmithing, two years ; 
wheelwright ing and carriage building, three years; carriage trimming, 
three years; harness making, two years; painting, two years; ma- 
chinery; plumbing; founding; printing, three years; shoemaking. two 
years; briekla3ring and plastering, two years; brickmaking; sawmilling; 
tinsmithing, two years; tailoring, four years. 

Girls' courses (all the agricultural courses are adapted to girls) : 
plain sewine* two years; dressmaking, three years; millinery, two 
courses of four months each; tailoring, four years; laundering, three 
terms; mattress making and upholstery; cooking, two years; canning; 
hoosekeeping; nurse training, three years. 
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6. BOSTON TRADE SCHOOL FOR GIRLS. 
Courses op Study. 
Average length of the course, one year. Length of day, 8.30 a.m. 
to 5 P.M. 

In the trade work the pupils work with expert trade teachers, as 
in a shop, with this difference, — that there is no division of labor, 
so that each pupil learns the various processes. 

Dressmaking Department, 
First half year : — 

I. Plain sewing: children's clothing, twelve weeks; underwear, 
twelve weeks; (foot and electric power machines), — 
twenty-five hours. 
II. Design, three hours. 

III. Hygiene and gymnastics, two and one-half hours. 

IV. Domestic science, two hours. 

V. Arithmetic, textiles, and discussion of business problems, two 
and one-half hours. 
Second half year : — 

I. Dressmaking: shirt-waist dresses, twelve weeks; fancy 
gowns, twelve weeks, — twenty-five hours. 
n.-V. As above. 

Millinery Department, 
First half year : — 

I. Plain sewing, twelve weeks; millinery (introductory), 
twelve weeks, — twenty-five hours. 
II.-V. As above. 
Second half year : — 

I. Millinery: spring hats, twelve weeks; winter hats, twelve 
weeks, — twenty-five hours. 
II.-V. As above. 

Machine Operating. 
First and second half years : — 

I. Machine operating: aprons, underwear, curtains, shirt-waists 
and other garments, special machines, tucking, button- 
holing, etc., — twenty-five hours. 
II.-V. As above. 

Straw Hat Making, 
First and second half years : — 

L Machine operating: clothing, twelve weeks; hats, thirty-six 
weeks, — twenty-five hours. 
II.-V. As above. 



1907.] PUBLIC DOCUMENT — No. 76. 71 



7. MASSACHUSETTS CHARITABLE MECHANIC ASSOCIA- 
TION TRADE SCHOOL, BOSTON. 

Beqairemaits for admission: good moral character; seventeen to 
twenty-four years of age; ability to read and write. 

Tuition fee: entire term, $12 (in advance). Tools and materials 
supplied by school. Drawing can be taken without extra charge. 

All courses require three terms (three years) for completion, with 
the exception of plumbing, which may be completed in two terms. 
Elaeh term comprises seventy evenings. 

Masonry: bricklaying, tile setting. 

Carpentry : practical ; theoretical ; boat making. 

Sheet metal working: pattern drawing and cutting. 

Electricity: bell wiring; wiring gas fixtures, incandescent and arc 
lamps; construction and care of dynamos and motors; transformers; 
switchboard wiring; telephone-cable work; joint wiping; care of storage 
batteries. 

House painting (instruction in frescoing and sign painting will be 
given whenever the demand for such instruction becomes apparent) : 
care and use of tools; rules of health; mixing colors; painting fresh 
wood, brick and plaster surfaces; graining; glazing and kalsomining; 
lectures on materials used in trade, and on the elements of the science 
of light, color and design. 

Pliunbing: practical; theoretical. 

Drawing: use of ordinary- drawing instruments; simple mechanical 
drawing; freehand drawing. 



INDUSTRIAL CONTINUATION SCHOOLS FOR MECHANI- 
CIANS' APPRENTICES. 



1. Origin of the School. — More than fifty years ago there 
stood at " The Cross " in the immediate neighborhood of Send- 
lingertorplatz a mechanics' school, established by the Municipal 
Board of Munich, with voluntary instruction on working days, 
which was imparted by Professor Heindl of the Polytechnic, Mr. 
Zottmayr, teacher of mechanicians' work in the present Munich 
Industrial School, and a master workman. Chiefly in conse- 
quence of the resistance of the master workmen to permitting 
their apprentices to attend the school on working days, it was 
given up about the middle of the sixties ; still there existed on 
the part of many the desire to continue in the higher vacation 
school a voluntary course in practical machinery. But it was 
only with the gradual introduction of industrial classes in the 
technical department of the Munich continuation schools in the 
seventies that special classes in technical mechanics were again 
established. But the time and aim of the instruction in these 
classes formed for many beginners a hindrance to attendance, — 
as is found to be the case in the industrial schools to-day. 

In South Gtermany the opportunity is in general relatively 
rare for attendance upon special technical schools for mecha- 
nicians. Therefore, it is easy to be explained that in recent 
years the active mingling of workers has become less and less 
frequent, and ofttimes such a requirement must be sought in 
north Gtermany or in foreign countries. Especially in Munich, 
according to the judgment of experienced mechanicians, there 
existed a great need of education among the apprentices of 
mechanicians. Frequently the youth are not sufficiently well 
acquainted with the important factors of their work, — with the 
hand vise, turning lathes and drawing board. How much the 
lack of interest in the development of the younger workers is 
found to-day is shown among other things in the fact that the 
mechanical workshop for teaching, established by the city light- 
ing office, had to be given up on account of unexpected opposi- 
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Appkotbd bt 
Thb Statb Board of Publicatioh. 



INDUSTRUL Education, under State Auspices, in 
Massachusehs.' 



Bj Paul II. IIanus, Cuaihhah of thb Commission on Industrial Education. 



Under a democratic government like ours, thoughtful people tend 
to develop the habit of scrutinizing their institutions, in order to 
ascertain, among other things, to what extent they must be modi- 
fied or extended to bring them up to date. This scrutiny is not 
infrequently performed by persons who hold no public oflSces, and 
have no desire to hold any. They have been happily called " vol- 
untary statesmen/' not, I suppose, by way of contrast with any 
possible involuntary statesmen, but to distinguish them from oflB- 
cials whose regular business is, or ought to be, critical statesman- 
ship. Massachusetts has always had such voluntary statesmen* 
Under their leadership and the leadership of some public officials 
industrial education, under State auspices, has been energetically 
advocated in -Massachusetts, and during the past year and a half 
the State has taken active steps to promote the establishment of 
schools for the training of workers in all the important industries 
of the Commonwealth. 

The first Commission on Industrial and Technical Education, 
appointed for one year by Governor Douglas more than two years 
ago, made an important report (in April, 1906) on the need of 
industrial education, and industrial conditions in Massachusetts. 
The recommendations of that commission led to a statute requiring 
the Governor (Governor Guild) to appoint a Commission on In- 
dustrial Education for a term of three years, and charging this 
commission with the powers and duties enumerated below. 

The present Commission (Governor Guild's commission) on 
Industrial Flducation, consisting of five persons, was appointed on 
Au^. 31, 1906, and was organized in the following month. Since 
then it has boon actively engaged in the endeavor to carr}' out the 
provisions of the statute under which it was appointed. The most 
important provisions of that statute are as follows : — 

1. To continue the investigation into industrial conditions and 
industrial education begun by an earlier commission, and to pro- 



* A<idrvm deli^-ered at the annual mMtinc of tb^ Civic Federation of New England, 
January 0. IGOS. 



vide for lectures on the importance of industrial education and 
kindred subjects. 

2. To visit and report on all special schools in which industrial 
education is carried on. 

3. To initiate and superintend the establishment and mainte- 
nance of independent industrial schools (i.e., schools independent 
of the existing public schools), including schools for instruction 
in the principles of agriculture and the domestic and mechanic arts, 
for boys and girls in various centers of the Commonwealth, with 
the co-operation and consent of the municipality involved or the 
municipalities constituent of any district to be formed by the imion 
of towns and cities; such schools to be for children over fourteen 
years of age. The commission has all necessary powers in the con- 
duct and maintenance of industrial schools, and money appro- 
priated for their maintenance by a mimicipality and the State is 
expended imder its direction. The schools are to be supported by 
money appropriated by the municipality and by the State, the 
State aiding in the maintenance of such schools in proportion to 
the expenditure locally for schools. Each payment to any city or 
town, however, requires a special appropriation by the Legislature. 

4. To provide in the industrial schools part-time classes for 
children between the ages of fourteen and eighteen,' and evening 
classes for such persons and older persons already employed. 

5. The commission is required, also, to report annually to the 
Legislature on the condition and progress of industrial education 
during the year, stating what industrial schools may have been 
established, and the appropriations necessary for their maintenance ; 
and, further, to make such recommendations as the commission may 
deem advisable. 

6. Especially, the commission shall consider and report at an 
early day on the advisability of establishing one or more technical 
schools or industrial colleges, providing for an extended training 
in the working principles of the larger industries of the Common- 
wealth. 

7. Tlie commission must appoint a secretary, who is to be its 
executive officer. 

The statute under which the Commission on Industrial Edu- 
cation lias been carrying on its work commits the State of Mas- 
sachusetts to a distinct policy in industrial education; namely, 
tliat such education shall be given in schools supported by public 
funds, but independent of the existing public schools. The im- 
portance of this policy deserves emphasis. It is nothing more nor 



less than the establishment of a new kind of public education on a 
foundation as secure as that of the existing public schools, but with 
a different leading motive. It means the establishment of schools 
for vocational training as such, as distinct from the existing public 
schools, the purpose of which is general education. The dominant 
motive of the schools to be established under the Commission on 
Industrial Education is, therefore, preparation for a vocation, while 
the dominant motive of the existing public schools is general cul- 
ture. It is important to bear this distinction in mind, inasmuch 
as the leading motive of a school is the most important factor in 
determining its eflBciency. On it will depend the scope and nature 
of the work done in the school, the qualifications of the teaching 
force, and the character of the results which the school achieves. 

To prevent misunderstanding, I should like to point out that, 
although the emphasis in this discussion is on vocational education, 
such emphasis neither ignores nor in any sense disparages the 
value of general education. We are fairly well agreed in this 
country that all education, if well done, is valuable. We have 
profited much by the system of education hitherto developed, and 
we shall continue to profit by it. Nevertheless, as I shall point out 
in a moment, this education is inadequate. 

One of the most important principles on which our democratic 
institutions are based is, briefly stated, equal opportunities for all 
through education and through equal rights before the law; that 
is, we insist that in this country every youth shall have the oppor- 
tunity to make the most of himself, and to lift himself to any 
social level to which he may aspire, and to which his character, 
cap«icit}' and industry may enable him to attain. Yet the school 
system which has been devised to guarantee this right now fails 
to roach the great majority of our population after they reach the 
a<ro of 14 years. It is well known that the great majority of onr 
school children leave school at the upper limit of the compulsory 
school attendance age, — fourteen years in most States ; and hence 
tliat the educational opportunities offered are not accessible to them. 

The question which we have to answer is. What becomes of this 
preat majority who leave school at an early age? The investiga- 
tions of the Commission on Industrial and Technical Education, 
af>pointed by Governor Douglas, showed that we have in Massachu- 
setts probably not less than 25,000 of these young people ; that these 
yoiin<i people are engaged in various kinds of juvenile occupations, 
in which thoy have no opportunity to apply what they have learned. 
Accordingly, they forget most of what they have learned in school. 



and by the time they are young men and young women on the 
threshold of citizenship, they are sometimes actually more ignorant 
than they were when they left school. The investment of the State 
in their education is, therefore, largely wasted. Like many other 
investments, it has, in their case, not been carried far enough to 
guarantee satisfactor}^ returns. The situation, however, is even 
worse. Not only has their educational development been arrested, 
but the imfortunate education of shifting experience and environ- 
ment has failed to develop in most of them the characteristics of 
substantial manhood and womanhood. 

Again, these young people have an earning capacity but little 
above that which they had when they left school. They have not 
learned what it is to become adapted to a given employment; to 
make progress in efficiency in a given kind of work ; to be attached 
to a certain locality ; to look forward to founding a home ; and the 
serious disadvantages of all this in American life need hardly be 
dwelt upon. In other words, they find themselves without a career 
at an age when the answer to the question. What shall I do ? should 
have been settled, and when their usefulness in their several careers 
should begin to open to them the significance of increasing earn- 
ings and the responsibilities of a home and of community life, 
and when the prospects of progressive well-being should be assured. 

The investigations already referred to also indicated that the 
great majority of this large number of yoimg people in Massa- 
chusetts would be in school if they realized that the school prom- 
ised an increased earning capacity; and the investigations of the 
present commission tend to confirm this view. 

It is clear, therefore, from what has just been said, that our 
present provision for public education fails to accomplish the 
preparation for social efficiency which all public education should 
provide. 

A little while ago I referred to the fact that this country has 
profited much by the system of education which it has developed ; 
but I asserted that it was no longer adequate. I have just pointed 
out that it is inadequate because it does not develop the social effi- 
ciency of a very large proportion of our population. It does not 
directly prepare the majority of our young people for self-support, 
with the prospect of steady work and the means of progressive 
woll-boin^; and these are the fundamental elements of social effi- 
ciency. Like every other social institution, our present provision 
for public education should, therefore, be scrutinized with a view 
to ascertaining what modifications should be made in it, and espe- 



cially what additions should be made to it, in order that it may 
effectively meet contemporary demands. 

The public school system of the past, with its " literary " train- 
ing, was the best education for young people in an age in which 
they could not escape acquaintance with community activities; an 
age in which life was simpler ; in which each person, whether child 
or adult, had a part to play ; an age in which the children partici- 
pated in the occupations of their parents, had their own duties to 
perform about the household, on the farm, in the store, the shop, 
the factory; an age in which the children, therefore, knew pre- 
cisely what the occupations are with which society keeps itself 
going, by actual participation in them. As they grew older, they 
could not fail to realize the significance of a skilled vocation; and 
they early formed their own vocational purposes, as a natural result 
of their experience and environment. 

Modem social conditions have changed all that. It is usually 
impossible to-day for urban children to know by participation the 
occupations of their parents, — especially of the father. He leaves 
the house early in the morning, and returns late in the evening. 
His day is spent in the office, or in the factory, or in the shop, 
engaged in work in which the children have no part, and which, 
in many cases, they do not even see. 

The best education which the schools could afford at a time 
when the children participated in all community activities, to some 
extent at least, was to extend their intellectual horizon and to 
develop their intellectual powers through books. To-day we need 
this extension of the intellectual horizon, by all the means which 
the school for general education supplies, more than ever ; but it is 
clear that we must also assume a responsibility for developing in 
children a consciousness of the part which they will ultimately 
play in the world^s work, and a desire to equip themselves for it 
The education which the community life no longer affords must 
be provided in the school. That is to say, it is the duty of the 
public school to provide the children with a general acquaintance 
with our means of production, distribution, and transportation, 
with our institutions, our social organizations and activities; 
and this duty they have begun to discharge by gradually enlarging 
the scope of their instruction. 

\Miile this enlargement has given rise to many technical prob- 
lems not yet solved by the teaching profession, and while there is 
even much contemporary confusion and sometimes congestion in 
our programmes of study in elementary schools and high schools 
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alike, our contemporary public school education is vastly better 
than it ever was before, so far as general education is concerned. 
With all their faults, our contemporary public school programmes 
furnish an approximation to our contemporary conception of gen- 
eral culture. The older programmes of study are outgrown; the 
present programmes are the result of changing social conditions 
and the increasing complexity of our civilization. 

Nevertheless, with all its growth, our provision for public edu- 
cation fails to reach the great majority of our population during 
the critical period of later childhood and youth. During those 
important years, when the child rapidly becomes a man; when, 
therefore, the influences to which he is subject are likely to be 
permanent, — during those years the beneficent influence of the 
education he has received is too often, as I have already said, under 
present conditions, likely to be dissipated, and to be replaced by 
the imtoward educational influences of shifting environment and 
experience also already referred to. 

And this is because we have no school that appeals to a large 
proportion of our pupils and parents; a school that by its very 
nature suggests the possibility of a career in some skilled pursuit. 
More general education, followed by professional education, is be- 
yond the pupil's means. He therefore naturally takes advantage 
of the first opportunity to work for wages that presents itself to 
him, and that opportunity usually leaves him stranded at the age 
of eighteen or nineteen among the hosts of the unskilled. 

It is therefore our plain duty to urge the public schools to point 
out to their pupils, toward the end of the elementary school period, 
the significance and the importance of the skilled vocations. While 
the choice of such a vocation may happily be deferred for the for- 
tunate ones who can go to the high school, it is high tim^ for those 
who now leave school at fourteen years of age — the upper limit 
of the compulsory attendance age — to recognize the momentous 
significance of their choice of a life pursuit. But, suppose they do 
recognize it, where can we send them to-day to realize their voca- 
tional purpose? 

A g(»neration and more ago it was possible for the youth who was 
obliged to leave school at fourteen or fifteen to enter one of the 
skilled vocations as an apprentice, and learn the whole of a trade 
in the course of a few years. It is well known that this is no longer 
possible. The specialized condition of modem industry makes it 
impossible for the youth to learn the whole of any trade, even when 
the inclination exists to teach him a trade. Moreover, he is not 
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wanted there at all until he is at least sixteen years old. The work 
of a modem shop consists of a number of specialized operations, 
and the youth who now secures work in a shop learns one of these 
operations. The man in the machine shop, in the shoe factory, in 
the printing establishment, now works at only a part of the product. 

The contrast between the sort of workman which a modem shop 
may develop and the sort of workman which was developed in the 
shop a generation ago was admirably illustrated by testimony given 
at a hearing on industrial education at the State House not long 
ago. This man said that he had learned his trade in Germany. 
He was past middle age, and therefore belonged to an earlier gen- 
eration of machinists. He applied for work in a machine shop in 
this country, and he was asked, " What can you do ? ** " I am a 
machinist,^' he said. The foreman asked him again what he could 
do, meaning, of course, what machine he could run ; and the man re- 
plied, with the dignity of a well-trained and efficient workman, " I 
am a machinist." Such machinists are to-day practically unknown 
as the product of shop experience. 

That is to say, the man who learns his " trade '^ in a shop to-day 
learns only a single process, or a very small number of processes, 
and this process or these processes together constitute only a part 
of the work which must be done on the raw material before it is 
turned out a finished product. Usually he knows little or nothing 
of the other processes to which the material is subject on its way 
through the shop, and also commonly he knows little or nothing 
of the machine on which he is working. If the machine gets out of 
repair, the shop has machinists who repair it. Under such circum- 
stances, it is no wonder that a man becomes an automatic worker. 
He becomes almost, as has been often said, a ^' machine " himself. 
If work happens to be slack in his department, he may be laid off, 
and must wait for employment until work is needed again of the 
kind that he can do. Under such circumstances, a steady job is not 
likely to be his portion. Further, he cannot aspire to be foreman, 
or superintendent, or manager, except under very unusual circum- 
stances. He may " steal " his trade, as the phrase is ; that is, he 
may go about from one factory to another, trying his hand at dif- 
ferent machines, until he has consumed six or seven years in learn- 
ing all the machines of a given shop. Under such circumstances 
he wastes much valuable time, and even then he fails to learn the 
theoretical foundations of his trade, even though he may acquire 
all the processes that belong to it. The obstacles thus presented 
to an ambitious man are exasperating ; and if baffled, in spite of hifi 
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persistence, in attaining his end, he is likely to swell the ranks of 
the permanently dissatisfied, and with his limited insight into social 
conditions may even become a menace to the stability and progress 
of society. 

It should also be pointed out that it is not profitable to-day to 
employ boys under sixteen or seventeen in the shop, even at the 
least remunerative employment which the shop affords. Conse- 
quently, boys from fourteen to sixteen must turn their attention 
to the juvenile occupations already referred to, in which the pros- 
pect of an upward career is impossible. It should also be noted 
that by the time these yoimg people are eighteen or nineteen years 
of age many of them are lost to the skilled occupations altogether. 

The specialized conditions of industry to-day, to which reference 
has been made, also demand a larger supply of foremen and other 
officers, — a larger supply than was formerly needed ; but the men 
are not available. Manufacturers have repeatedly asserted during 
the past two years, in my hearing, that if they could find the com- 
petent, skilled workmen they need, they could largely increase their 
plants and largely increase their output; that they never have all 
the foremen they need; and that it is exceedingly difficult to find 
managers and superintendents. It is easy to find the man for small 
wages, but the man who is competent to take the post commanding 
a higher wage is difficult to find. At the same time, it is clear that 
a State like Massachusetts is dependent for its prosperity on its 
industries, including agriculture. It is clear that a region poor in 
mineral wealth and in natural resources generally, must develop 
the resources it possesses in men and women. 

Much stress is laid by the manufacturer on the necessity of 
" industrial intelligence '^ and skill in the workman. This means 
that the workman shall be able to understand the necessity of 
working with economy of time, material, and effort, as well as skill. 
All these are indispensable to the efficient workman. The manu- 
facturer also demands a sense of responsibility in the workman. 
He demands observance of shop and business ethics. He wants 
character. Now, the State demands these characteristics of its 
citizens, whatever their vocation may be. Such characteristics, 
however, cannot be developed out of nothing. The way to make a 
man feel a sense of responsibility is to develop resources within 
him, the effectiveness of which he feels in his daily work. If he 
can see the significance of his resources, of intelligence and skill 
in what he does, the sense of responsibility will develop naturally. 
It is just this which the modem shop fails to develop. It tends, 
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sacrificing thoroughness of workmanship. A reasonable proportion 
of each student's time is devoted to the manufacture of marketable 
goods, in order that he may be made to realize the conditions that 
he will have to face in after life. Before leaving the school he must 
be able to execute his work in such a manner and at such a fate 
that the product of his labor, if placed upon the market, will stand 
the test of competition. 

About 75 per cent of the time of each apprentice course is devoted 
to technical instruction. 

Daily Program, — Hours of attendance are from 9 a.m. to 3.25 
P.M. during the first two years of the course, and from 9 a.m. to 
4.20 P.M. during the remaining two years. The time from 9 a.m. 
to 3.25 P.M. is divided into seven periods of about 50 minutes each. 
For each period the program provides work of some kind ; for rest 
and study appropriate intervals are taken from each period as often 
as may be advisable. 

The amount of prescribed home work is reduced to a minimum; 
but the students are expected to devote much of their time out of 
school to original investigation and inquiry, and to reflecting upon 
and anticipating their school affairs. Such home work as is given 
must be done thoroughly and regularly. At least one and one-half 
hours per day should be devoted to actual study at home, free from 
disturbing influences. 

Graduation. — A school diploma will be awarded to each student 
who completes, with creditable standing, any one of the trade ap- 
prenticeships or technical courses offered. Apprentices are grad- 
uated one by one, whenever they have completed the subjects of the 
curriculum and become proficient in their respective trades. The 
av(»ra(rc time for the complete course is about four years. 

The ondowment fund of tlie California School of ^fechanical 
Arts is $510,000, of which about $140,000 is invested in the school 
hui Miners', grounds and equipments. The remainder constitutes a 
pro<luctive fund, from which the annual income is about $25,000. 
The entire income, practically, is used for salaries, operating ex- 
pense's and keeping up the equipments, — at the rate of $50 per 
pu[>il ]»or year: receipts from manufactured articles average from 
$3 to $4 per year per pupil ; working materials, for which students 
an^ nHjuirod to pay, amount to $10 per pupil per year. 

The sfhoo], including all its possessions, is exempt from taxation, 
by constitutional provision. 

For text-books it has been necessary* to take those in the general 
market, using l)ooks that are intended for schools of a less practical 
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(3) The present conditions of production are unfavorable to 
the training of such workmen in the shop or factory, and some- 
times render such training impossible. 

(4) All industries, whatever their grade, need more men than 
are now obtainable who are capable of acting as foremen, superin- 
tendents or managers, — men possessing the comprehensive insight, 
interest and skill necessary for the organization and direction of a 
department or a shop. 

(6) Such men, whether workers, foremen or superintendents, 
are now usually developed in this country, in general, by chance; 
and they are then self-made men, possessing the merits but also 
the conspicuous shortcomings of their training. 

(6) Meanwhile, boys and girls, young men and young women, 
are not only not directed toward the trades in our existing schools, 
but are often actually directed away from them by the bookish 
education of those schools and their purely academic traditions. 
Manual training high schools are institutions for general educa^ 
tion, like the academic high schools; although, unlike them, they 
serve to give a certain class of pupils a high school education with 
the help of manual training, or, like them, to prepare their pupils 
for professional training in some college or engineering school. 
Manual training is not industrial training, and should not be con- 
fused with it. Manual training gives, if well done, a general ac- 
quaintance with our constructive and productive activities. It may 
make a pupil generally " handy,^' and hence may serve as prepara^ 
tion for industrial training. But it goes no farther. Industrial 
training, on the other hand, means vocational training, — training 
in trades and in agriculture. It aims to develop industrial intelli- 
gence and skill in particular vocations. It does not properly begin 
until the pupil is at least fourteen years old. It does not make a 
joume^Tnan, but it gives each worker at a skilled vocation a train- 
ing that enables him to earn a living wage at eighteen or nineteen, 
and that gives promise of increasing eflBciency as time goes on. 

(7) Boys are not wanted in the industries until they are sixteen 
years of age. The result is an army of young men from fourteen 
to sixteen years of age, most of whom are either at work in various 
kinds of juvenile occupations in which they learn no trade, are 
subject to little, if any, beneficial general education, and often to 
much harmful education from shifting experience and environ- 
ment. The majority of these children would be in school if the 
school promised preparation for some life pursuit. 

(8) These years and the subsequent years are, however, valuable 
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for industrial education; but there has been no agency whereby 
this education is provided, save to a limited extent, and then chiefly 
by philanthropy or by correspondence. 

(9) Hence the need of industrial schools to supplement the 
existing public schools, and to meet a new educational need which 
has evolved with the evolution of our industry and commerce. 
Such schools should receive pupils fourteen or fifteen years of age 
who declare their intention to learn a trade; and would, therefore, 
be parallel to the existing public high schools, but independent of 
them. Such schools should be independent schools, because their 
leading motive is vocational training and not general culture, and 
the efficiency of a school depends on its leading motive. 

(10) Such schools should oflfer a course of study covering four 
years of instruction. The entire course could be completed in that 
time by those pupils who could attend continuously; in a longer 
time, and perhaps partly in the evenings, by those who could not 
The first two years would comprise general shop instruction, with 
related drawing, mathematics, natural science, the history of in- 
dustry and commerce, shop and business English, and the reading 
of appropriate articles and books. The last two years would give 
the shop instruction for particular trades; and for each trade 
represented, the drawing, mathematics, physics, chemistry of that 
trade, the history of that trade treated both as special history and 
as a branch of general history, civics treated as concretely as pos- 
sible, and English as before. Evening instruction for persons 
already employed in the trades would be an important feature of 
such schools. 

It is not likely that such schools can achieve marked success at 
once, or that they can be founded or carried on without some mis- 
takes. But an encouraging beginning has been made. Several 
evening schools of trades for men and women have already been 
started by mimicipalities co-operating with the commission ; and a 
day school of agriculture has been authorized and will soon be 
under way. All progress involves some risks. The Commission on 
Industrial Education intends to make no mistakes, but it intends 
to make progress ; and to that end it invites the co-operation of all 
who have the welfare of the wage earner, the employer, the agri- 
culturist, and so of the entire Commonwealth, at heart. 
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A boy who begins his apprenticeship without a preliminary course 
will be required to transfer to another department if he fails to 
give promise of a successful career in the trade he has chosen. 

Plan of Instruction. — The hours of attendance are from 9 a.m. 
to 4 P.M. The daily program includes eight periods of forty-five 
minutes each. During the first two years four periods of each day 
are spent in the shops, and four periods are devoted to instruction 
in English branches, mathematics, science and drawing. During 
the last two years the academic instruction is gradually discon- 
tinued, until finally the student's entire day is given to instruction 
in his trade. 

The academic work is reduced to a minimum. The time given 
to algebra, geometry, history, science and English branches is about 
one-half of the time devoted to corresponding subjects in the man- 
ual training high schools. It has been diflBcult to obtain suitable 
text-books, those on the market being intended for schools that 
lean more to the literary and less to the practical side. 

Architectural Drawing. — At the beginning of his second year 
any student who has shown talent and ability in drawing will be 
permitted to change to the course in architecture, provided he has 
also ranked high in the English branches and in mathematics ; that 
is, no student is admitted to an apprenticeship in the architectural 
department before the end of his first year in the school. This 
involves no loss of time to the student, for the reason that ap- 
prentices in architecture are required to do more or less work in all 
the various lines of building construction taught in the school. 

English Branches. — Reading, spelling, composition, penman- 
ship, history, government and literature are given in a compre- 
hensive course covering a period of three years, and divided into 
six grades of a half-year each, one period a day. The lowest in- 
struction in these branches, or grade 1, represents an equivalent 
of similar instruction given in the eighth grade of the grammar 
school, and is for those boys over sixteen years of age who have 
completed only the seventh grade. Grammar school graduates begin 
at grade 2, which is equivalent to work given in the junior class of 
ordinary high schools. 

^fafhrmatirs and Science. — In these departments arithmetic is 
given as grade 1 for boys who have finished only the seventh 
grade of the grammar school. The remaining subjects — ele- 
mentary algebra; plane geometry: simple experiments in mechanics, 
heat, electricity and other parts of elementary physics; simple ex- 
periments in chemistry ; plane trigonometry ; mensuration problems 
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in solid geometry ; and theoretical mechanics — are arranged in five 
grades of six months each, one period a day. The subjects of 
graphical statics and strength of materials are given to apprentices 
in architecture during the third and fourth years. 

Drawing. — Apprentices in all departments are required to take 
freehand and mechanical drawing, one period a day, for at least 
two years. The course in mechanical drawing includes geometric 
problems, orthographic and isometric projections, development of 
surfaces, intersections, lettering, plans, elevations and shop details. 
The freehand drawing is both representative and decorative, in- 
cluding the drawing of simple objects in outline, line and shade, 
and historic ornament. 

Supplementary Instruction, — During the fourth year and the 
latter part of the third, i.e., after completing the several grades of 
English branches, mathematics, science and drawing, the student's 
entire time is under the direction of the instructor with whom he is 
serving his apprenticeship. The full day may now be spent in the 
one department; or, in order to meet the special needs or wishes 
of a student, a part of the day may be used for supplementary 
instruction in some other line. All apprentices in architecture are 
required to take supplementary work in carpentry, bricklaying, 
plumbing and other lines. 

Calendar. — The school year consists of two terms, of about 
twenty weeks each. A new class of beginners is organized at the 
l>eginning of each new term, — in August and in January- (or 
February). Students are admitted at other times, but late comers 
arc usually required to follow a partial or provisional program, 
omitting some subjects until new classes are organized. In some 
of the shop departments all places are filled during the opening 
week. While awaiting a place in a crowded department, a student 
may bo permitted to work temporarily in some other department. 

Exprnsefi. — There is no charge for tuition, but students are ex- 
pected to furnish their own books and overalls. Apprentices in 
architoetural drawing must also provide themselves with a set of 
drawincr instruments at the beginning of the second year. For 
books and overalls the expense at the beginning is between $3 
an«l $4. The school has on hand a limited supply of text-books 
and drawing instruments, which will be loaned to students upon 
ro(|]iost of parents. All materials are furnished by the w^bool, and 
honfo all manufactured articles become the property of the school. 
.\s a r\]\o. a student is permitted to purchase any article made by 
him at the cost of materials used in its construction. 
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Home Study. — As no provision is made for study hours in 
school, it is necessary for every student to study at home at least 
one and one-half hours each night, five times a week. 

Graduation, — The successful completion of a full course of four 
years entitles the student to graduation as a journeyman. Any 
apprentice who leaves the school in good standing after two years* 
attendance will be granted a certificate showing the degree of 
proficiency he has attained in his vocation. The school will not 
guarantee positions to its graduates, nor will it promise equal 
ratings to all as journeymen. Graduates of the school have found 
ready employment at remunerative wages, and have won recognition 
in a most gratifying manner. 

The original endowment was $400,000, but its present value ex- 
ceeds $500,000. About $100,000 is invested in buildings, grounds 
and equipments, the balance constituting a productive fimd, from 
which an income of about $25,000 a year is derived. Salaries, 
operating expenses and practice materials cost about $18,000 a 
year, or $90 per pupil per year. The cost per pupil is high because 
the instruction is largely on the individual plan. About $5,000 a 
year is spent for materials used in the construction of a large brick 
building, which the boys are building for future use of the school. 
The present building is a temporary wooden structure. The boys 
have also built a three-story brick building, 40 by 90 feet, for the 
California School of Mechanical Arts. 

The Wilmerding school, as a part of the University of California, 
is exempt from taxation. 

No essential changes in the plan of instruction are contemplated, 
but departments of plastering and painting will be added within 
a year or two. 

The California School of Mechanical Arts is controlled by a self- 
perpetuating board of seven directors, named originally by James 
Lick. The Wilmerding School of Industrial Arts is administered 
by the Regents of the University of California, through a committee 
of four members. The two schools are located on adjacent blocks 
of land, and are under the direction of one principal. Students 
may take part of their work in one school and part in the other. 
In that way a student may follow any one of the trades offered in 
either school, and with it a maximum or a minimum of academic 
work. 

Exhibit, — The exhibit is similar to that of the California School 
of Mechanical Arts. 
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LEWIS INSTITUTE, CHICAGO, ILL. 



History, — The Lewis Institute, opened in 1896, owes its exist- 
ence to Allen C. Lewis, who died in 1877, leaving an estate valued 
at $600,000. The founder of the institute desired to assist " those 
who are in need of education, and who are so circumstanced as to 
be unable without aid to obtain the instruction in arts and sciences 
that their advancement in life requires." 

To increase the income of the institute, the will provided that a 
part of the building should be rented for business purposes. In 
consideration of this fact and the character of the work to be 
done, the greater part of a city block was secured at Madison and 
Robey streets, in the midst of growing industries, near the geograph- 
ical center of the west division of Chicago, — a section constituting 
in itself a city of nearly a million inhabitants. Here the first 
building, a six-story, fire-proof, modem structure, was built. In- 
cluding the groimds and equipment, the cost was approximately 
$500,000. Since that time a similar building has been added, 
chiefly for the use of the engineering school, and the original 
equipment has been greatly increased. Buildings, grounds and 
equipment represent, to-day, an investment of three-quarters of a 
million dollars. The library contains 15,000 volumes; the recita- 
tion rooms, laboratories, drafting rooms and shops are supplied 
with machines, apparatus and other aids that are neceasar)' for 
efTective teaching and for advanced work in testing and research.. 

Statistics. — The income of the institute is derived from two 
sources, — the fees of the students and a productive endowment of 
$1,000,000. About 40 per cent, of the amount paid for instruction 
and maintenance is obtained from the endowment. Tuition fees are 
not larsro. For students in the day classes they vary from $20 to 
$30 for a torm of twelve weeks; students in the evening classes 
pay from $5 to $10 for a term of ten weeks. A system of scholar- 
ships and student service is of great help to deserving young persons, 
some of whom find it impossible to pay the entire expenses of 
livinL', and st'cure an education as well. The number of students 
is given in the following table: — 
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Year ending June 30, 1907. 

Students in day classes, 1^03 

Students in evening classes, 1,299 

Total, day and evening, 2,602 

Members of the teaching force, 95 

Following is a summary of the annual expenditures and receipts 
for tuition and fees: — 

Year ending June SO, 1907, 
Annual expenditures for instruction and maintenance, . . $123,618 
Receipts for tuition and fees, 79,703 



Balance from endowment, $43,915 

The character of the community in which the institute is located 
made it evident that work of the greatest variety would be called 
for. To confine the attendance to any particular class would be to 
limit the scope of the work, curtail the income of the school from 
tuition, and eventually, perhaps, injure most those classes which 
the institute was designed especially to benefit. It was found 
possible to plan the work so that each class contributes something 
to the good of the whole, preserving the principle of personal in- 
dependence and democratic association. The students represent all 
ranks of society. The policy of the institute has been, from the 
first, so to adjust the relations of school and pupil that no deserving 
person is deprived of an education through inability to pay the 
tuition. A majority of the students are in whole or in part self- 
supporting. 

Instruction. — The work of the institute is of three grades: that 
of the academy, the evening school, and the college; and in each 
grade, general and technical subjects are taught. 

In the academy the student may prepare for a vocation, for the 
advanced work of the institute, for another college or professional 
school. Often, however, his school life is limited to two or three 
years; hut these years, devoted faithfully to work in the drafting 
rooms, shops and laboratories, with the necessary minimum of gen- 
eral instruction, will enable him to face life with confidence and 
courage. Thus, students are alwavs coming and going, but the 
institute endeavors to keep constantly in touch with them, seeking 
to retain their interest, and to make them feel that, whether grad- 
uates or not, she is to all alike an alma mater. 
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Nowhere has the plan of the founder been carried out more faith- 
fully than in the evening school. There are well-attended classes 
in English, mathematics and one or more commercial subjects, but 
the greater part of the work is in science and engineering. Men and 
women who are employed during the day select those subjects 
which increase their eflBciency or appeal to their personal tastes. 
The drafting rooms, shops and laboratories in science and en- 
gineering afford ample opportunities to the machinist who wishes to 
fit himself for work upon another machine, to the clerk who 
expects some day to be an electrician, or the bookkeeper who aspires 
to the position of an expert chemist. 

The college work is as varied as in the other divisions. In 
applied science it is limited to what may be called engineering 
subjects proper, such as drawing and designing, shop practice, 
applied mathematics, steam and electricity. There are courses, es- 
pecially for women, in the various branches of domestic science 
and domestic art; and general courses, also, in English, modem 
and ancient foreign languages, mathematics, pure science, philos- 
ophy, history and economics. 

It was the design of the founder that the I^ewis Institute should 
met't the needs of three classes of students: (1) those who can give 
their entire time to study until a prescribed course is completed ; 
(2) those who are obliged to earn their living or to do something 
toward earning a living when they leave the grammar school; (3) 
adults who are engage<l in occupations in which the highest success 
depends upon their making up deficiencies of their early education, 
an<l becoming familiar with the principles underlying the work in 
which they are engaged. 

The institute is primarily a school of mechanic arts and engineer- 
ing for men, and domestic economy for women. Its purpose is to 
provide such technical training as underlies a large numl)er of 
vocations in which skilled and trained intelligence are demanded. 
It aims to raise the worker's scale of wages, to improve his standard 
of living, and to enlarge his field of usefulness, by placing within 
his reach op{>ortimities for advancement suited to his capacity and 
his needs. 

Hnndreds of students who enter have not the ability to graduate, 
and drop out when they reach their limit of achievement. Ilun- 
(IhmIs of others never try for a degree, but, being already at work, 
aifn at iK'ttering their present financial condition. Of the 2,500 
stu«l«'nts now in attendance, not more than a tenth part will receive 
a degree. 
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Exhibit. 
Photographs. 
Exterior views : — 

Front view and rear view, — 2. 
Interior views : — 

Shops, foundry, pattern shop, machine shop and forge shop, — 4. 

Drawing rooms: freehand, machine sketching and mechanical, — 5. 

Laboratories: strength of material, electrical and steam, — 3. 

Domestic economy: cooking and sewing, — 5. 

Floor plans, — 5. 
Products of school work (not on exhibition) : — 

Foundry crane, cupolas and core oven car. 

Roche memorial tablet; views of various stages of mold. 

Assortment of castings. 

Assortment of patterns. 

Engine lathe. 

Wood lathes in process of construction. 

Mandrel press. 
Night school groups : — 

First-year students at electrical demonstration. 

Second-year students in electrical laboratory. 

Third-year students at demonstration. 

Third-year students in electrical laboratory. 

Mechanical drawing students at work. 

Steam engineering students at work. 

Foundry students at work. 

Machine shoj) students at w^ork. 

Forge shop students at work. 

Cooking students at work. 

Sewing students at work. 

Drawing and Design. 
Freehand drawing and arts and crafts : — 

Drawings in charcoal, course 1. 

Drawings in pen and ink, course 2. 

Water c<»lors, illustrations and applied designs, course 3. 

Pottery, metal work, leatlier, wot>d carving and stenciling. 
Mechanical drawing: — 

Plates of machine sketching, mechanic arts 1. 

Plates of instrumental drawing, mechanic arts 5. 

Plates of projection drawing, mechanic arts 6. 

Plates of machine drawing, mechanic arts 10. 

Plates of advanced machine sketching, mechanic arts 11. 

Plates of advanced machine drawing, mechanic arts 12. 
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ProdiActs of School Manufacture. 
Wood work : — 

Exercises, etc., in wood work, mechanic arts 2. 

Exercises in pattern making, mechanic arts 7. 

Advanced pattern making, mechanic arts 8. 

Oil pump patterns. 
Foundry : — 

Castings from foundry, mechanic arts 4. 

Oil pump castings, mechanic arts 9. 
Machine shop : — 

Exercises and tools, mechanic arts 19, 20. 

Crank-shaft, cone pulleys and gears, mechanic arts 22. 

Cutters, taps, punch and die work, mechanic arts 23. 

Oil pump (finished product). 
Forge work : — 

Exercises in forge work, mechanic arts 3. 

Jig, steam hammer and special work, mechanic arts 21. 
Sewing : — 

Fjchibits of courses A, B and D. 

Textiles and weaving. 
, Electrical apparatus : — 

Five of sixty typical experimental sets used in electrical laboratory 
course. 
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THE UNIVERSITY HIGH SCHOOL OP THE UNIVERSITY 
OF CHICAGO, CHICAGO, ILL. 



The University High School was organized in 1903 by the union 
of the Chicago Manual Training School and the South Side 
Academy. 

The Chicago Manual Training School was founded by the Com- 
mercial Club of Chicago. Its history dates from the regular 
monthly meeting of the club, held March 23, 1882, at which time 
the necessary funds were subscribed, and a committee appointed to 
propose a plan for the organization of the school. 

The Chicago Manual Training School Association, composed ex- 
clusively of members of the Commercial Club, was incorporated 
under the laws of the State of Illinois, April 19, 1883, and the 
control of the school was vested in a board of trustees, nine in ' 
number, elected by the association. The lot on which the original 
building stands was purchased March 28, 1883; the comer-stone 
was laid with appropriate ceremonies Sept. 24, 1883 ; and the reg- 
ular school exercises began Feb. 4, 1884. The dedicatory exercises 
were held June 19, 1884. The first class was graduated June 24, 
1886. This school, the first independent manual training school in 
the United States, has now completed its twenty-second year. 

The school was incorporated in the University of Chicago Maj 
26, 1897. In the spring of 1901, when the Chicago Institute, 
founded by Mrs. Emmons Blaine, became the School of Education 
of the University of Chicago, the university announced the inten- 
tion of removing the Chicago Manual Training School to the 
grounds of the imiversity. The comer-stone of the present build- 
ing was laid June 17, 1903, and the building was occupied the same 
year. 

The South Side Academy was founded in 1892, and was con- 
ducted as a private institution until 1897. In that year the control 
of the school passed into the hands of a board of trustees. In 
1899 the academy was incorporated under the laws of the State of 
Illinois, and was granted all the privileges usually accorded similar 
institutions. 

The University High School is located, with the College of 
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Education and the University Elementary School, on the block 
between Fifty-eighth Street and Midway Plaisance, and between 
Kimbark and Monroe avenues. 

Three buildings are, wholly or in part, at the disposal of the 
school. The building designed for the College of Education and 
the University Elementary School is, for the present, used by the 
high school for holding recitations and for laboratory work. The 
library, museum and the lunch room are situated in this building. 
It faces the Midway Plaisance, and has a frontage of 359 feet and 
a maximum depth through two wings of 160 feet. It is four 
stories high, and is constructed of Bedford stone. It is of the best 
modem fire-proof construction, and the provisions for heating, 
lighting, ventilating and securing hygienic conditions are as nearly 
j)erfect as possible. 

A tempo rar}' gymnasium building has been erected to the north of 
tlie large building mentioned above. 

Farther north, on the same block, is situated the new manual 
training building, which is devoted largely to shop and drawing 
rooms. The building reaches from Kimbark Avenue to Monroe 
Avenue, is constructed of Bedford stone, and is planned to accom- 
modate 300 students. 

Including the class of 1907, the Chicago Manual Training School 
has graduated 961 boys. Of these graduates, about one-half have 
continued their studies in schools of technology, literature, law 
and medicine; the other half have gone directly into business. 

As nearly as can be ascertained, the occupations of these young 
mon are as follows : — 

Per Cent. 

Emrinoors, — civil, mechanical, electrical, 20 

Siiperintciidonts, manajsrers, in various lines of business, . . .10 
Foremen, dcsi^iers, draftsmen, etc., in manufacturing establish- 
ments, 12 

^fembers of business firms, 6 

Architects, 2 

Lawyers 4 

Teaeliers 3 

Physicians, ........... 1 

Miscellaneous and unknown, 42 

TIh' Tnivrrsity Iliph School (including the Chicago Manual 
TiMiiiiiiL'' S( liool ) is a soliool for both sexes. It has an enrollment 
(inoT-OS;) of 575. of whom about 40 per cent, are girls. The 
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Shop work: molding and casting in white metals, brass and iron; 
eight weeks, five double periods per week. 

Forging, welding of iron and steel, tempering of steel, making of 
smiths' and lathe tools, etc., twenty-eight weeks, five double periods 
per week. 

Third Year, 

English, Latin, French or German ; advanced algebra, solid geometry, 
physics. 

Drawing (a): machines from measurement; text-books, Grant's 
"Gears/' I^w's "Machine Design." Or drawing (6): architectural 
perspei'tive and details; buildings from measurement; text-book, Ham- 
lin's " History of Architecture." 

Machine-shop work: chipping, filing and scraping; fitting, turning, 
drilling, planing; study of machinery; thirty-six weeks, five double 
periods per week. 

Instruction is given each year in the production, pro|)erties and 
uses (»f the shop materials used in that year. 

FR*ehaiid and measurement sketches, in i)encil, pen and ink or in 
color, throughout the course of three years. 

If desired, certificates, not diplomas, are given at the close of the 
third year. 

Fourth Year, 
English, Latin, French or German; college algebra, plane and spheri- 
cal trigonometry, chemistry. 

In the summer cjiiarter of the school year shop instruction is 
given in joinery and cabinet work, turning and pattern making, 
forging and foundry* work. 

Exhibit. 

Wotid Work, — Set of joining; set of turning; group of turnings; 2 
footstools; 2 arm chairs: 2 chairs; 1 piano bench; 1 table; 1 book case; 
1 group of patterns; 1 album of i>hotographs. 

Photographs. — Seven views of the manual training building of the 
riiiversity Hitrh School, exterior and interif»r; original building <»f the 
Chieai^o Manual Training Seh<M>l, Michigan Avenue and Twelfth Street; 
1 drill press; I j»attern for drill press; 1 tower clwk; 2 woodworking 
lath(»s; 1 grouj> of machine work. 
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THOMAS HOYNE MANUAL TRAINING HIGH SCHOOL, 
CHICAGO, ILL. 



In September, 1905, the Thomas Hoyne Manufil Training High 
School was opened in a former grammar school building at Illinois 
and Cass streets, for the purpose of relieving the congested con- 
dition of the R. T. Crane Manual Training High School, and to 
form a nucleus for the organization of a new North Side Technical 
School, the erection of which had long been contemplated by the 
Board of Education. At the opening of the Hoyne the enrollment 
was 85, but it has since increased to 440. The school has a four- 
years course of study, but owing to the crowded conditions only the 
first two years of the course have been carried out at the Hoyne. 
In September, 1908, the pupils of i;he Hoyne School will be trans- 
ferred to the new Albert G. Lane Manual Training High School, 
where a four-years course will be pursued. 

The following outline is given of the scientific course : — 

First Tear, — English; alg:ebra; physiology and physiography (one- 
fourth and three- fourths of a year, respectively) ; mechanical drawing; 
woodwork; freehand drawing; gymnasium. 

Second Year. — English literature; plane geometry; zoology or bot- 
any; mechanical drawing; blacksmithing (one-half of a year) and 
foundry and pattern work (one-half of a year) ; gymnasium. 

Third Year, — English; solid peometry and advanced algebra (one- 
half of a year each) ; physics; modem history; machine shop practice; 
machine or architectural drawing; freehand drawing; gymnasium. 

Fourth Year, — American history, civil government, trigonometry and 
engineering (one-half of a year each); chemistry; machine or archi- 
tectural design; Elnglish; freehand drawing; gymnasium. 

Exhibit. 
PVame containing examples of applied carpentry. 
Frame containing examples of api>lied joinery. 
Frame containing examples of applied turning. 
Frame containing sketches^ mechanical drawings, tracings, blue prints, 

patterns and castings of rejrular pattern course. 
Drawings, pattern and casting of column base. 
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Drawings, pattern and casting of lathe leg. 

Drawings, pattern and casting of grindstone leg. 

Drawings, pattern and casting of candlesticks. 

Drawings, pattern and casting of grate bars. 

Frame of small ornamental castings. 

Demonstration frame showing shrinkage of various metals. 

Note book on foundry work. 

Polished oak glove box, with drawing. 

Waxed oak glove box. 

Polished sycamore glove box. 

Waxed sycamore glove box. 

Polished birch glove box. 

Polished oak square tabouret, with drawings. 

Waxed oak square tabouret. 

Waxed mission oak square tabouret. 

Waxed colonial oak square tabouret. 

Waxed oak mission table, with drawing. 

Waxed oak fire screen, with drawing. 

Waxed sycamore French tabouret, with drawing. 

Polished birch French tabouret, with drawing. 

Mission oak desk, with drawing. 

Mission oak chair, with drawing. 

Oak magazine rack, with drawing. 

Oak plate rack, with drawing. 

Oak umbrella stand, with drawing. 

Oak plant stand, with draw^ing. 

Frame containing set of gas engine patterns. 

Frame containing patterns of wheels and pulleys. 

Frame containing miscellaneous patterns. 

Portfolio containinjr set of first and second year required drawings 

(each one done by a different pupil). 
Four cards of machine drawings. 
Frame containing examples of forge work. 
Fire-place set. 
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WINONA TECHNICAL INSTITUTE, INDIANAPOLIS, IND. 



The Winona Technical Institute is made up of practical trade 
schools, in which training is given in iron molding, tile and 
mantel setting, carpentry and house building, electricity, mechanical 
drawing, civil engineering, machinery, house, decorative and sign 
painting, library work, printing, lithography, pharmacy and chem- 
istry, — departments being added from year to year. 

The institute was founded in 1903, when by popular subscription 
a tract of 76 acres, near the center of Indianapolis, was purchased 
from the United States government, which had long occupied the 
tract with an arsenal. A number of large and substantial buildings, 
which were erected by the government, are utilized as workshops 
with extensive equipment. 

One purpose of the institute is to place within the reach of 
young men practical trades in which both hand and mind may be 
trained, leading the students into the way of providing a livelihood 
for themselves. To a large degree the institute's methods of instruc- 
tion take the place of the apprenticeship system which industrial 
concerns have followed ; and by giving all of its attention to teach- 
ing, the institute undertakes to graduate a qualified workman in a 
shorter time than has been possible under the usual apprenticeship 
method. With the institute's purpose of helping young men to 
help themselves is also that of adding to the supply of workers in 
the industrial world young men who are worthy of their hire. 

From the scholarship fund money is lent to students with which 
to meet tuition charges, tlio students obligating themselves to return 
the loans after learning a trade and going into regular employment. 

The instruction is largely shop work, such as an apprentice would 
follow in learning a trade, while liberal use is made of text-books, 
and numerous lectures are given. The instruction is both individual 
and bv class. The training goes into minute details, as well as 
giving the student a broad view of the industry which he is pre- 
paring to (mter. In the regular courses of instruction the tuition 
is from $50 to $100. Where a student has had some previous 
training, and enters the institute for special work, the tuition 
is based upon the amount of time he spends in a workshop. In 
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several of the departments the students are enabled to earn a weekly 
wage which they may apply to their living expenses. 

The student body for the present year is 50 per cent, larger in 
number than in any former year. Many States are represented in 
the enrollment, as well as Canada, Russia, Central America and 
other foreign lands. Inquiries which reach the institute from South 
Africa, India, Alaska and other parts of the globe indicate that the 
subject of trade schools is of world-wide interest among those who 
have not mastered a trade. 

Instruction. — A brief outline of the course of study in each of 
the trades taught at the institute is as follows: — 

School of Lithography. — The divisions of the school work are: 
drawinjr on paper for reproduction by lithographic processes, in char- 
coal, crayon and pen and ink work, methods of reducing and en- 
larjrinjr plans; drawing on polished stone, on grained stone and on 
transfer paper; map, plan and mechanical drawing for lithopjaphy; 
lettering, scroll work, p^eneral designing and enpravinp for bank and 
commercial lithojrraphy in black and colors; preparation of stone for 
pen and ink, en^ravinjf, crayon drawing and transfer work; the chem- 
istry- of lithojrraphy; temperature and its effect on Hthop-aphic pn>c- 
esses; methods of making transfer papers; chemical pn»i)ertie8 of litho- 
graphic inks; color lithojrraphy; combinations of litho^aphy with 
photoirraphic process work; sizes, weights and qualities of paper; c<m- 
struction and operation of lithojrraphic presses; chemistr>% elementary 
and ircneral, for advanced students; freehand drawinp fn)m common 
objects, casts and life. 

Sthnnl of Printintj. — The ranjre of instruction of the scIuh)! is: 
machine composition; care and mechanism of tyi>es<»tting machines; 
book and job comj)osition; stone and press work; color work; chem- 
istry* of printinjr inks and materials; business methods of systematizing 
plants; quality and values of paper stock; orpinization and setting 
ui> of printinjr plants; and other pha«ses of the trade. 

Sthnnl o/* Pharmacy. - - The school of pharmacy gives training for all 
branches of pharmacy and all chemical pursuits. It pnwides a well- 
frrounded j>n»parati<»n for ser\ices as manufacturing chemist or as an 
analyst. The work is divided into two courses. The shorter course, 
two years in leiijrth, is divided into four semesters (»f thirteen weeks 
each, IcadiuL: to the deim^e of Ph.G. The more extended course, in 
addition to the rcirular work of the Ph.G. work, requires an attend- 
ance of ten weeks a year to be devoted to hiijlier chemistry, bacteri- 
oloiry and micn»scoi>v. This course leads to the dejrree of Ph.(\ A 
♦Treat deal of the work is elective, ]»reparin«; the student for the branch 
he intends to follow after ^nuluatin^. 

Sch()(,l nf Electrical Work. — In shop construction the course is 



30 

divided into setting up and connecting primary batteries; connecting 
electric bell circuits; wiring for electric gas lighting; wiring for incan- 
descent lighting, including both the two- wire and three- wire systems; 
measurements of electrical resistance by substitution and by direct 
reading instruments; switch-board practice; simple tests of generators 
and motors. Since all buildings of the institute are lighted by elec- 
tricity, and the machinery is driven by electric motors, the students 
have a splendid opportunity for observation and practical work out- 
side the school. The supplementary course of instruction includes: 
fundamental facts and principles of magnetism and electricity; voltaic 
electricity and primary batteries; effects of the electric current upon 
conductors; measurement of current strength; resistance of electrical 
conductors, the laws of electrical resistance, and methods of measure- 
ment; electromagnetic induction and its applications; fundamental 
principles of the dynamo and motor; some details of construction of 
djmamo electric machines and motors; and suggestions upon the man- 
agement of these contrivances. 

School of House, Sign and Decorative Painting, — The course includes 
plain house painting, interior and exterior; plain interior decorating; 
paper hanging; hardwood finishing; enameling; relief work; graining; 
marbling; sign painting in all its branches; show card lettering and 
ticket writing; car, locomotive and carriage painting, etc. 

School of Founding. — The manual instruction takes up the follow- 
ing: preparing and mixing sand; making and baking cores; facings, 
their uses and preparation; bench molding from ordinary patterns; 
match plate work; making sand and plaster follow boards; floor mold- 
ing, including the casting from patterns of complicated form, dry sand, 
loam and pit molding, sweep work and green sand core making; cupola 
management in all its details; cleaning and tumbling castings. The 
supplementary instruction tlioroughly goes into the elementary study 
of the laws of heat, combustion and gases; the physical and chemical 
qualities of molding sands; the mechanical and chemical properties of 
the different grades of pig iron and their mixtures; the methods of 
storing and checking patterns; estimates, i)rices and sources of ma- 
terials. 

School of Carpentry, — The work in this course consists of house 
carpentrj' and framing, and includes also the drawing of plans. At 
the beginning it embraces a variety of bench work, which brings into 
use all the tools commonly used in the trade. Continuing, the student 
is taught how to lay out and construct centers and window frames; 
make, case and hang doors; lap beams and set bridging in them; erect 
stud partitions and lay flooring. A complete course in joinery work is 
also given. In addition to the work outlined, the course includes house 
const met ion and framing, etc. 

School of Tile and Mantel Setting. — Preparatory instructions: a 
short history of the manufacture and uses of tile; a knowledge of the 
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qualities, shapes, sizes and designing of tile with colors; a knowledge 
of materials used in the work; a knowledge of mechanical drawing 
sufficient to read a "blue print" and make a "working drawing;" 
uses of rule and working to different scale. Shop work: floor work; 
preparing the span to be tiled; floating the cement; placing the tile; 
and finishing. Wall work: instructions in applying metal lath, plumb- 
ing walls, scratch-coating same, setting coves or base tile, floating 
cement, placing the tile, setting the cap and finishing. Mantel work: 
preparing the floor for hearth space; laying the hearth, building brick 
arch, putting up facing and lining fireplace; slab work. Chemistry: 
elements of chemistry; a knowledge of the use and qualities of cement, 
and the mixing of same. Art : simple and fundamental principles used 
in tile construction. 

Night courses are in session in pharmacy, chemistry, electrical work, 
sign and window card painting, mechanical drawing, linotype. 

Exhibit. 

('astiiiffs. — Showing unfinished and finished products from the school 
of in)n molding. This is work tliat is pro<luced for commercial con- 
cerns, the students earning a fixed wage each week. Occasionally divi- 
dends from accunnilatod profits are distributed among them. 

Woodrraft. — Tabourets, settee and swing in weathered finish. This 
work is done by students of the schcM»l of carj)entry. The furniture is 
made on special orders, and the profits are divided among the students. 

Printing. — Specimens showing hand and machine tyi)osetting, both 
by beginners and advanced students; press work specimens, showing 
prcjgressive pn>ofs in color j)rinting; plain press work, showing make- 
ready on lialftone and type forms, and the work of students in title 
j)ages. margins and other forms of typography. 

Lith<Kjraphf/. — Proofs showing work of students after a few months 
or a year t)f training. The exhibit includes letter heads, commercial 
forms, lettering and designs in ornamental lithography. 

Mechaniral Drawing. — Working plans by students in engineering 
and electrical maintenance courses. 

Tile and Mantel Setting. — Drawings of floor plans prepared by stu- 
dents iK'fore doing the actual work in their workshops. 

Card Writing. — Examples of work done by students in sign paint- 
ing, a department of the school of house, sign and decorative painting. 
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THE BOSTON TEADE SCHOOL FOR GIRLS, 
BOSTON, MASS. 



The Boston Trade School for Girls was founded in July, 1904. 
It tries to reach girls who leave the grammar school as soon as the 
compulsory school attendance is completed. By training them to 
enter the skilled trades of dressmaking, millinery, clothing-machine 
operating and straw hat making, it aims to keep them out of un- 
skilled occupations, where there is no chance for advancement, and 
whore mental, moral and physical deterioration is almost certain. 
Starting with a membership of 14, the school has grown to 140, 
and has a constant waiting list because of lack of room. Only 
girls who feel the need of almost immediate self-support attend the 
school, and the course of one year is made as intensive and practical 
as possible. 

Equipment. — The equipment has been suflBcient to meet the de- 
mands in the most economical manner, without too greatly limiting 
the usefulness of the experiment. Since the introduction of electric 
power machinery was such a large item of expense, it was thought 
best to provide for the possibility of growth. Thus, while an 
electric motor was installed of sufficient power to drive twenty ma- 
chines, only ten were set up. Foot-power machines, tables, and the 
other articles necessary for plain sewing, dressmaking and millinery, 
were introduced, and have been added to as the school has increased 
in numbers. The basement serves as a lunch room, and has been 
arranged to give a simple training in preparing and serving lunches. 
The large parlor of the house is used for daily assemblies, trade 
work, gymnastics and recreation during the noon recess. An at- 
tempt has been made in each department to reproduce good work- 
room equipment and conditions. 

Inslrvrtion. — The school day is seven and one-half hours long 
(8.30 A.^r. to 5 P.M.), and the school is in session throughout the 
year. Thirty-nine hours a week are spent at shop practice, and 
eight and one-lialf hours at academic instruction. Although the 
work is mainly individual, and classes do not exceed 20, the per 
capita cost has ])een reduced during the past year to $137 for the 
entire year of twelve months. The work made by the pupils is 
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sold, thus giving them the benefit of actual trade practice, and at 
the same time enabling the school to more than cover the cost of 
all materials used. 

Trades. — The necessity of adapting the work of the school to the 
needs of Boston and vicinity led to the introduction of training in 
the trades which center about the needle and the foot and electric 
power machines, as these are the trades in which the greatest de- 
mands for skilled workers exist, and hence th6 greatest opportunities 
for the pupil. 

The departments of the school at present are dressmaking, mil- 
liner}' and machine operating. In each of these departments girls 
are prepared to enter a variety of trades. For example, the work in 
dressmaking is so planned that girls may take positions as seam- 
stresses, dressmakers' helpers, experienced skirt finishers, waist fin- 
ishers or sleeve makers, according as it is possible for them to give 
a longer or a shorter time to the training. The same is true of 
millinery. Girls are prepared to be frame makers, hat makers or 
trimmers, if special ability is shown. In machine operating a great 
variety of trades are open to girls, since the mastery of the electric- 
power machine is a preparation for many specialized lines of work. 

Character of Training. — Training begins with simple processes 
for the control of the needle and the machine, and advances grad- 
ually to more difficult parts of the work. Instruction is individual, 
making it possible for a girl to progress according to her ability. 
The training is such as to enable a girl to enter her trade, beginning 
at any one of a number of kinds of work and to advance intelligently 
along that line. No attempt is made to produce expert dressmakers 
or niillinors, or other trade workers, but rather to give the necessary 
experienco, skill and speed in some of the more fundamental proc- 
esses. 

Tlie object is to combine the school and the shop. The early 
training partakes largely of the atmosphere of the school, and is 
cilucational in character, giving reasons for processes as well as the 
pnvesses themselves. The correct way of doing things is empha- 
sized, and littlo attention is paid to speed. 

(I iris who van be recommende<l to positions at the end of a year 
nro ulaoed in establishments where there is opportunity for them 
to advanro in !)oth wage and position. Over 100 girls have been 
plai (m1 in jT'x^d positions since the school opened, three years ago. 
and an' at present receiving wages ranging from $4 to $20 per 

wrck*. 

Snpp^rrnrnfs fn Trade Worl'. — Design: in order to become a 
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skilled worker, a love of beauty and an appreciation of beautiful 
lines, shapes, tones and colors is necessar}-. Practice is given in 
rapid sketching of the figure, of gowns and hats, as well as simple 
objects. 

Domestic science: with the hope of developing at some future 
time a trade related to household work, and for the purpose of 
giving the pupils of the school the immediate help they need in the 
preparatiim of nutritious food and in its orderly serving, a simple 
course in doincstic science was l)egun the second summer. The girls 
were tau«:ht to prepare some simple disli to supplement the cold 
lunch brought from home, to care for the lunch room and to serve 
the lunch(K)n attractively. 

Assemblies, — To develop an esprit de corps, and to give the 
opportunity for the discussion of many general problems which 
would naturally be taken up in academic work, an assembly of the 
school is hold for twenty minutes each day. Talks on textiles and 
manufacturing processes are given, and the frequent discussion of 
moral and business questions have aroused ambition and a more 
thoughtful and earnest attitude of mind and stimulated loyalty to 
the ideals of the scliool. 

Exhibit. 
^•l. Placard. — aim, scope and character <>f scIkk)!. 

B. Placard. — subjects taujrht in coiine<*tion with each trade. 

C. Ph()t<>grai)bs of classes and wnrknxans. 

D. Chart, — showing effort to take the training (indicated by dis- 

tance). 

E. Chart, — comparing wapes and opi>ort unities of trained and un- 

trained girls. 

F. Design exhibit : — 

1. Apj>Iied to millinery. 

2. Aj)j>lied to gowns. 

3. Applied to underwear. 

4. Aj>plied to shirt waists. 

G. Chart, - - slu»wing tlie jmssibilities for home training in connection 

with trade traininir. 
//. Kxhibit of finishod i>n)duct. 
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LOWELL INSTITUTE SCHOOL FOR INDUSTRIAL 
FOREMEN, BOSTON, MASS. 



This free evening school was estahlished in 1J)03 by the trustees 
of the I^well Institute, under the auspiees of the Massachusetts 
Institute of Technoh)<ry, as a substitute for the advance lecture 
courses which had Ikh^u given for more than thirty years by itto- 
fcssors of the Institute of Technology. 

Among the different classes in the community there a|>|)eared 
to l)e one which had hardly n»ceiveil the attention which it de- 
served. It was for this class, the foremen, that the school was 
planned. These men n^ceive the same education to-day as the 
ordinary mechanic, and it was thought that it would be a great 
benefit to the community at large if they could have some training 
in the princij)le> of applied science. To attempt, however, to train 
young men separately for the |)08ition of foremen would Ik?, under 
tlie existing (»rgani'/ation of lal>or, an im|)ossibility, as the foremen 
niu-it continue, f(»r th(» present, at least, to Im» promoted from among 
tlic workmen. Therefore, to give them such an etlucation as is 
(h'sired. it iMKomes necessary to train men who are already working 
at their trade. With this objwt the " School for Industrial Fore- 
iiH'U '* was started, antl has yieldeil very satisfactory result^. 

The siliooi comprises two course's, one nuvhanical and the other 
I'lcctrical, and each extending over two years. These courses are 
intended to bring the syst<'matic study of applied science within 
tlic reacli of men wlio are following industrial pursuits and desire 
to tit themselves for higher ]H>sitions, but arc unable to attend 
(Muirses during the day. 

It has Ihvu the aim to adapt the cours(»8 to the needs of the 
men for whom the instriK-ticm is intended, and to include the study 
of thos(^ ]>rinciples with which they are not likely to become fa- 
miliar in practice. This will also give them a fundamental train- 
ing in those matters that will l)e of the greatest value to them in 
tin' work in which they are regidarly engaged. 
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First-year Course. 

Hours. 

Practical mathematics, 56 

Elementary physics (32 hours) and electricity (28 hours), . . 60 

Elements of mechanism, 34 

Drawing, 40 

Total, 190 

Second Year, — Mechanical Course. 

Mechanics, 38 

Valve gears, 10 

Elements of thermodynamics, the steam engine and boilers, . . 38 

Elementary hydraulics, 10 

Testing laboratory (resistance of materials), 12 

Steam and hydraulic lal)orator>', 24 

Mechanism design (12 hours) and elementary- machine design (60 

hours), 72 

Total, 204 

Second Tear, — Electrical Course. 

Valve gears 10 

Elements of thermodynamics, the steam engine and boilers, . . 38 

Steam laborator>', 16 

Dire<»t current machinerj*, 12 

Alternating currents, 20 

Electric distribution, 32 

Electrical testing laboratory, 24 

I^l)<)ratory of dynamo electric machinery, 48 

Total, 200 

T\w work clnssificMl under practical mathematics embraces the 
principU^s of algebra, solid gooniotry ami trigonometry, and the 
chMHonts of calculus. The theory and use of logarithms and 
the slid*' rule are also included. It is the aim to give such parts 
<»f matliomatics as are of immediate practical value to the men in 
the work in which thcv arc engaged, and such mathematical train- 
ing as is essential to the proper presentation of succewling studies, 
leaching th(» elements well, and omitting as much of the complex 
j)ortions as would not seriously affect the succeeding subjects. 

Th(» pur])ose of the course in elenu^ntary physics and electricity 



is to familiarize the students with the fundamental principles of 
general [)hy8ics, and to lay a foundation for subsequent studies. 
The lectures are very fully illustrated by suitable experiments. 

The course in elements of mechanism includes the study of the 
motions and forms of the various mechanisms occurring in ma- 
chinery, and the manner of supporting and guiding the parts. 

The course in drawing includes systems of dimensioning, con- 
ventional representations, tracing and drawing, illustrating the 
class-room work in connection with the course in mechanism, in- 
clucling problems in belting, the design of cams, quick-return 
motions, etc. 

The subjects taught in the course of mechanics are statics, dy- 
namics and the strength of materials. The course deals mainly 
with the application of the principles of mechanics to the solution 
of problems occurring in ordinar}^ engineering work. 

The course in valve gears includes the study of the diflferent 
types of valve gears for steam engines, the Stephenson link, and 
the design of simple and double valves. 

The course in elements of thermod}Tiamic8, the steam engine 
and boilers includes the properties of gases and vapors, especially 
steam; the flow of gases and vapors; hot air and gas engines; 
steam engines; steam turbines; the steam-engine indicator; air 
compressors; and steam boilers, their details and accessories. These 
subjects are treated in a practical as well as in a theoretical man- 
ner, with a view to their application to work in the laboratories 
or in practice. There is also some discussion of the accessories 
leading to the most economical use of steam, and the latest devices 
by which economy may be increased. 

In the course of elementar}' hydraulics the fundamental princi- 
ples of hydraulics are taught, including the flow of water through 
orifices and pipes, and over weirs. 

In the testing laborator}' the students make the following testa: 
tests to determine the compressive strength of short stnita and 
columns, the shearing modulus of elasticity and torsional strength 
of two-inch steel bars; the modulus of elasticity, the limit of 
elasticity and the tensile stn^ngth of steel or iron nxls; the mo<1ulu8 
of olastioity and the tensile strength of wire; and tests of the <leflec- 
tion and of the transverse strength of full-sized beams and of the 
stn^n^h of hydraulic cement. This laboratory instruction is 
^\\rn in conncH'tion with the lectures upon the stn^ngth of mate- 
rials, ami the students take all the observations and calculate the 
results of each test. 
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The work in the steam and hydraulic laboratory can best be 
illustrated by the tests that are made by the students. They in- 
clude steam-engine tests on a 150 horse-power triple-expansion 
engine and on a 225 horse-power high-speed tandem compound 
engine; tests of the performance of a surface condenser, of a 
duplex steam pump, of a 36 horse-power gas engine, of a pulsom- 
eter, of a rotary pump, of a steam injector, of a three-stage air 
compressor, of a forty-eight-inch Pelton water wheel, of a steam 
turbine, and of other apparatus. 

The main object of the course in mechanism design and ele- 
mentary machine design is the application of principles learned 
in the class or lecture room to the solution of problems in design. 
The scojie of the designs is sufficiently limited to enable the stu- 
dent to make the necessary calculations to determine the strength 
of every part by means of principles already learned, and not by 
means of empirical formulas. 

The work in direct-current machinery embraces the theory, con- 
struction and use of the various types of generators and motors. 
ilethods of testing, the study of characteristics and of parallel 
running will also be included. 

The lectures in alternating currents begin with the consideration 
of the fundamental energy conditions for periodic current circoitSy 
and is followed by a discussion of such circuits in parallel, a treat- 
ment of alternating current generators and of transformers. There 
is also some discussion of polyphase systems, the induction and 
synchronous motor and the rotary converter. Throughout this 
work graphical methods are much used. 

p]loetrical distribution embraces methods of distribution of both 
direct, and alternating currents, as applied to lighting, transmis- 
sion of power, street railroads, etc. The work in direct currents 
includes the hivout of central stations for lighting and power; the 
general principles of direc*t current distribution, series, parallel and 
multiple wires; the use of boosters, storage batteries, and the aux- 
iliary devices entering into the various direct current systems. In 
the consideration of the generation and distribution of power by 
altemathig currents is included questions of regulation and of 
parallel running of alternators; the various application to power 
systems of polyphase motors, both S}'nchronous and induction; and 
the use of the rotary converter with special reference to railway 
work. There is also some discussion of the principles of high 
voltage ])Ower transmission. This course is fully illustrated by 
working: models. 
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In the course of electrical testing performed in the standardizing 
laboratory, special attention is given to the methods of measure- 
ment and testing which are of fundamental importance in technical 
work. It is intended to familiarize the student with instruments 
of the best design and with methods of approved value. In con- 
nection with the laboratory work particular attention is directed 
to the various sources of error arising in experimental work, it 
being the intention to lay the foundation for an intelligent criti- 
cism of results. Graphical methods are freely used, and emphasis 
is laid on precision of results and economy of time. The work 
includes the calibration of ammeters, voltmeters and wattmeters, 
for both direct and alternating currents, for high as well as low 
voltag(»8, and for both large and small currents. 

The work performed in the laboratory of d}Tiamo electric ma- 
chinery embraces the determination of characteristics and effi- 
ciency of both direct and alternating current generators and 
motors ; the determination of the heating, regulation and efficiency 
of transformers; investigations of rotary converters and synchro- 
nous and induction motors; and a complete test of a lighting plant 
A portion of the time is devoted to pliotometric measurements of 
arc and incandescent lights. 

Tlic instruction embraces recitations, lectures, drawing-room 
practice and laboratory exercises, and is given by members of the 
instructing stall of the Institute of Technology. The success of 
tlio instruction is due in part to the fact that it is specially adapted 
to the needs of the men, and is making them more efficient in their 
rc'Tular occupations, and qualifying them for advancement along 
xhv lines in which they are working. Text -books are U8e<l in many 
of the >\ihj(K^ts: hut in some of the work, where instruction differs 
witlely from available books. printe<l notes are supplied to the 
students at cost. Many of the lectures are fully illustrated by 
apparatus and experiments. Written tests are given from time to 
time, and problems are assigned for home work at nearly every 
exercise. 

Tlie scholarship of the stu<lents and their ability to continue the 
(cur^rs are determined in part by examinations, but considerable 
wei^'ht i< <riven to the term's work. Those who fail to keep well 
up with the work or to profit sufficiently by the instruction are dis- 
(|ualilie<l to continue the course. Those who complete satisfactorily 
the re(|uired courses and pass the examinations are given certifi- 
cates. 

Tli»^ school is open to those only who are ambitious and willing 
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to study. The character and amount of the instruction are such 
that attendance is required for three or four evenings a week^ and 
men who cannot also devote considerable time to study away from 
the school cannot derive full benefit from the instruction, nor per- 
haps maintain their standing. 

To be admitted to the courses the applicant must be at least 
eighteen years of age, and must pass entrance examinations in 
arithmetic (including the metric system), elementary algebra, 
plane geometry and mechanical drawing. In addition to the ex- 
aminations, considerable weight is attached to the applicant's 
occupation and practical experience. 

The shrinkage in attendance has been comparatively small. 
The size of the first-year class has been about 70, and that of the 
second-year class about 50. Ninety men have been graduated in 
three classes, — about 30 in each class. 

A great variety of occupations are represented in the school, 
but usually about half the number of students are draughtsmen 
or machinists. The men have come from about thirty diflferent 
companies or corporations in the city or the vicinity. Their aver- 
age age has been about twenty-seven, and nearly all of them have 
attended high school or have passed through that grade. 

It may be supposed that men who are following industrial pur- 
suits during the day are not in a condition to receive instruction 
after their day's labor, and that instruction under such conditions 
can be of but little profit; but it can be safely stated that for the 
four years of the school's history the men have spent two hours at 
the school three or four evenings a week and as many more hours 
at home in study for a school year of thirty weeks, and have 
achieved thorough efficiency in their studies. 

The training which thoy have received has been of high grade 
in the same subjects that are presented in high-grade mechanical 
or electrical courses, — training which is aiding them to make more 
rapid progress, and to advance to a higher point than would other- 
wise have been possible. 
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Status of the First Class Graduated, Class of 1906. 



Occupation when 
entering the School. 



Occupation in 1907, 
Two Years after Graduation. 



Increase of 

SaUry 
(Per Cent.). 



Draughtsman, 

Engineer, 

Fireman, 

Chlff engineer, 

Inntrument maker, 

Junior civil engineer. 

Meter man. 

Testing, . 

Draughtsman, 

Draughtsman, 

Engineer, 

Repair man, . 

Chief engineer. 

Draughtsman, 

Draughtsman, 

MachlniMt, 

Draughtsman, 

Draughtsman, 

Tool maker, . 

Wire chief. 

Draughtsman, 

Clerk, . 

Clerk, . 

Foreman, 

Electrician, 

Draughtsman, 



I 



Draughuman, . 
Treasurer an(l manager, . 
Draughtsman, . 
(;h1ercngineer, . 
Student, .... 
Assistant civil engineer, . 
Meter man. 

Testing, .... 
Draughtsman, . 
I>raughtsman, . 
Engineer, .... 
Foreman, .... 

Manager 

Deslinilog draaghtsman, . 

Draughtsman, . 

Draughuman, . 

Assistant master mechanic, 

Draughtsman, . 

Sapcrlntendent, 

A ssli«unt engineer, . 

DrnnghtsmaD, . 

Assistant, .... 

AHSistant superintendent. 

Foreman, .... 

Electrician, 

Student, .... 



ATerage increase of salar}', about . 



tftt 

.1 

4 
67 

91 
10 
SO 
60 
i7 

.1 
IfiO 

-I 
49 

67 
167 

88 
100 

.4 

83 

100 
900 



1 Unknown. 



« Some. 



* Very material. 



« Material. 



Exhihii. — Two wing frames, including photographs of build- 
in<rs, lalioratories, apparatus, etc., of the Massachusetts Institute of 
Toi lin(>lo<ry, used by the School for Industrial Foremen; also, 
spi'ciiinn examination papiTs and students* drawings. 
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THE TECHNICAL HIGH SCHOOL, SPRINGFIELD, MASS. 



General Character of the Curriculum. — The Technical High 
School is an inilepondent public liigh school, free to all properly 
qualified boys and girls who hold a legal residence in Springfield. 
Its curriculum is designed to combine and correlate practical 
training with a full course of academic studies. Strong courses in 
English language and literature, mathematics, science, history, 
French, German and I^tin are offered ; but the distinctive feature 
is the recognition of the principle that the activities of home life 
or of an industrial or business career should properly begin in 
school. Every boy in the technical division of the school is required 
to take four years of mechanical drawing, together with freehand 
drawing and design; and four years of varied practice in the use 
of hand and machine tools, in order to secure the educational ad- 
vantages of manual and technical training. No attempt, however, 
is made to teach either the mechanical or the building trades as 
such. The courses of instruction offered to the girls in the technical 
division have ]>een laid out on the same broad and liberal lines as 
those for the l)oys. A good general education is also given in the 
commercial department, in addition to special training in com- 
mercial branches. 

Program. — The program makes liberal provision for general 
education, not only in the character of the subjects chosen, but 
also in the lime allotted to these subjects and in the correlation 
of the work of the various departments of the school. Four years 
of work are given to the five main groups of liberal studies, viz., 
language, literature, mathematics, science and history; while the 
drawing, the !>onch work, the machine tool work, the practical work 
in tin* department of household arts and in the commercial depart- 
ment, whirh are distinctive features of the curriculum, form a 
considerable part of each year's program. 

The Merhanir Arts. — Instruction in the mechanic arts is given 
for the most part by practice at the drawing table, the bench, the 
forge and the lathe: but lectures and demonstrations by the in- 
structors are frequently given, and a considerable number of written 
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exercises and tests are required of the students in all mechanical 
departments. Hiorough instruction in drawing is given throughout 
the four years. The methods taught conform to the practice of the 
mo<lern shop and drafting room. A great part of the first year's 
course is given to exercises which teach the importance of accurate 
and painstaking work, and throughout the entire course there is 
constant practice in independent numerical calculations connected 
with the work. In the first year a beginning is made in constructive 
design, which is continued throughout the second year. Some of the 
work of every boy in the wood working and in the forging depart- 
nientfi is based on his own original designs previously made in the 
drawing room. Considerable time is also given to freeliand sketch- 
ing of machine details, in order to make the students proficient in 
representing: macliine parts quickly and in sketching details from 
assembly drawings. The work of the si»nior year in elementary ma- 
chine design is supplemented by the work of the pattern making 
and machine-shop classes, which make use of drawings made in 
the school. The shop exercises are planned to embody some definite 
mechanical principle, and to bring into use, in proper order, the 
various tools and machines. They are designed to give training in 
(jircful, systematic, intelligent workmanship. 

Household Arts. — The technical work for girls is confined prin- 
cipally to the scientific principles and processes involved in the care 
of a home. In the organization of this work three main lines are 
followed, which may l)est \ye described as pertaining, first, to the 
liousc itself, with the various rooms and arrangements for living; 
sccon<lly. to clothing; thirdly, to foods. In connection with the 
first <li vision some instruction is given in work in wood, paper^ 
Icatlicr and other materials. Design, both constructive and deco- 
rative, espH-ially as it finds application in the interior of the home^ 
forms a considerable part of the instruction under this division. 
l)rawin<r is taught as the universal language of constructive design. 
Applic ations are found in model rooms or in certain elements in the 
int« rior arrangement of homes, in so far as such things may be 
Til ado available in the school for instruction purposes. The prin- 
ciples of plumbing, sanitation, ventilation, heating, lighting, decora- 
tion an<l p'neral repairs find their place under this division of 
tlu' work. 

I'lidrr the line of clothing the aim is to teach sowing as hand 
work, induding practical knowledge of the various kinds of stitches 
and tlioir ii st>s ; a study of the forms and construction of garments, 
irirhnlin^^ design, drafting, cutting, fitting: a study of the histor}'. 
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manufacture and nature of fal)rics. their qualities and cost, through 
all of which artistic effect as well as utility is emphasized. 

The instruction in connection with foods is based upon a thor- 
ou^rhly sciontilic study of the principles involved. This calls for 
some general knowledge of physics and chemistry, and special 
knowledge of the same sci(*nces as applied in this work. Lessons in 
hi(»logy, including bacteriology, in physiology and hygiene, and in 
the composition and nutritive value of foods, are given. A large 
amount of laboratory work in cooking is necessarj'. But it is not 
merely cooking; it is systematized, and put upon a scientific basis. 
The aim is to teach jmpils not only to know the chemical composi- 
tion and nutritive value of foods, but to be familiar with the 
chemical and physical changes caused hy cooking, and the relation 
of all these changes to the pnK-esses of digestion and nutrition. 
(iraduates from this course should be able, from their knowledge of 
testa, to protect their households against adulterations and every 
form of inofriciency in the jrreparation of foods. They also be- 
come acquainted with jiractical liousehold sanitation. The ulti- 
nuite oliject of all this work is to fit the young woman graduate to 
suj>ervise the selection, cooking and serving of the food of a family 
or an institution in a thoroughly scientific way. 




SPRINOFIELD TEOHHIOAL HIGH SCHOOL. — Hottsehold Science. 




SPRINGFIELD TEGHKIOAL HIGH SCHOOL — Household Arts. 
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Day and Evening Classes, — This school is designed to meet the 
needs of two distinct classics of students: one, the day class, being 
those who wish a preliminarv training in the manufacturing indus- 
tries l)efore entering upon the practical work of the mill ; the other, 
the evening class, beinjr those already at work in the mill, who feel 
the necessity for a training in the principles of the art and a greater 
knowledge of all the <lepartments of their chosen vocation. 

Great care has been taken in choosing the instructors, the men 
having been selected from a large number of applicants, not only 
for their great practical experience, but also for their ability to 
impart successfully their knowledge to others. In addition to a 
faculty of seven instructors, there are ten assistant instnictors in 
the evening classes, who are employees in the mills during the 
day, and are experts in their various lines. 

Specializes in Cotton Manufacturing, — Great attention has been 
paid to the method of giving instruction, and no time is wasted on 
unnoc*>ssary work. Each student is busy every minute of the school 
hours, on practical problems that are used every day in the mills. 
Each department has models of the important parts of the various 
machines that give to the student great advantage in pursuing liis 
investigations. The school deals entirely with cotton, Wieving 
that by specializing in one branch the courses can be brought to 
the highest point of efficiency. 

Through the liberality and courtesy of the various machine build- 
ers, our equipment is especially adaptefl for giving thorough in- 
struction in the manufacture of cotton gomls, from the raw material 
to the finished prmluct. The carding and spinning, weaving, de- 
si Lming, chemistry, dyeing, cloth room and engineering departments 
art' thoroughly e<|uipp<»d with all kinds of modem machinery. In 
many cas(»s several makes of tlie same kind of machine have been 
installoil, with the idea of more firmly fixing in the student's mind 
tlie instruction that is given. 

Rrgular Day Courses, — The following regular courses are offered 
to day students : — 

No. 1. General cotton mnnnfacturinp. three years: this course is ar- 
rnnfred for those who wish a ireneral trainin^r in all departments of 
cotton manufnrturinir. It includes thoronph instniction in carding, 
spinniiiij, wcavinir, desiirninff, chemistry, dyeinp. drawinp and engineer- 
in -j. .\ diploma is jriveTi on the satisfactory completion of this course. 

No. 2. npsiiniinfir nnd weavinjr, two years: this course is offered to 
stiuh'iits who wish to speciaHze in desisrnincr and weavine. In addition 
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to these subjects, courses in carding and spinning, engineering, and 
mechanical drawing are included. A certificate is given on the satis- 
factory completion of this course. 

No. 3. Chemistry and dyeing, two years: this course is offered to 
students who wish to specialize in chemistry and dyeing. It is adapted 
to fit young men for responsible positions in bleacheries, dye and print 
works; with manufacturers of and dealers in drugs, chonicals and dye 
stuffs; and for such other places as require the services of a textile or 
analytical chemist. A certificate is given on the satisfactory comple- 
tion of this course. 

Instruction in special courses are arranged whenever possible. 

Special Courses for Evening Students. — Courses are offered to 
evening students, each course covering a department in the mill. 
This plan allows the students to get instruction in any one branch 
that he may desire. The following courses are offered : — 

No. 1, picker and card rooms, two years; No. 2, ring spinning, twist- 
ing and warp preparation, one year; No. 3, mule spinning, one year; 
No. 4, mill calculations, one year; No. 5, plain weaving and fixing, one 
year; No. 6, box and dobby fixing, one year; No. 7, Jacquard weaving 
and fixing, one year; No. 8, designing, three years; No. 9, general chem- 
istr}% one year; No. 10, qualitative and quantitative analysis, two 
years; No. 11, dyeing, one year; No. 12, advanced dyeing, one year; 
No. 13, elementary designing and cloth analysis, one year; No. 14, Jac- 
quard designing, one year; No. 15, steam and electrical engineering, 
two years. 

Entrance Requirements. — Applicants must be of good moral 
character, and at least sixteen years of age. A certificate of grad- 
uation from any high school admits a student without examination; 
other applicants are required to pass examinations in arithmetic and 
English. 

Tuition. — The tuition for day students is $100 per year for resi- 
dents of Massachusetts; for non-residents, $150 per year. No 
charge for tuition is made to evening students who are residents of 
Fall River ; for non-residents the tuition fee is $5 per year. The 
school hours for day classes are from 8.30 a.m. to 12.30 p.m., and 
from 2 P.M. to 5 p.^r., except Saturday afternoon. The school hours 
for evening classes are from 7.30 p.m. to 9.15 p.m., Monday, Tues- 
(lav, Thursdav and Friday. 
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bi:vp:hly evkxing industrial school, 
bevekly, mass. 



The Evening Industrial School in Beverly consists of classes in 
architectural and mechanical drawing and shop mathematics. It 
has been conducted by the city as a part of its regular evening 
hiudi school, hut this year the school committee aske<l the Massa- 
chust'tts Commission on Industrial Education to establish and 
snpiTvise thi^^ particular classes. 

Instruriiou. — The instruction in mechanical drawing calls at- 
trnticm to tiie dominant manufacturer's interest in Beverly, — the 
United Sho<» Machinery Company, more than 80 |mt cent, of the 
members of this class being employees of that corporation. The in- 
struct ion is given by three members of the enginwring staff of the 
company, and the work is, as would be expecte<l, very closely related 
to the daily o<cujmtions of the men. One of the most noticeable 
fratiirrs of this work is the insistence of mechanical drawings which 
would Im' readily intelligible in a shop. Possibly less attention is 
given to formal demonstration than is the case in some other schools. 
The architectural drawing, which is taught by a local architect, takes 
in largely the ambitious young carpenters and men in the building 
trades generally. 

Tiie aim of this work is not so much toward making complicate*! 
and a(curate drawings as toward ability to read or interpret the 
plans with which any man in the !>uilding trades comes in daily 
<ontact. Of course the work in drawing, either architectural or 
mechanical, involves a certain amount of mathematics, this being 
especially true of the mechanical drawing. Xo attempt is made in 
th«* drawing classes to teach mathematics, as there is a class in shop 
mathematics for that pur|>ose. By having the classes in mechanical 
drawing and shop mathematics mt^et on different nights, it is pos- 
sible, and in numy cas^s the opportunity is taken, to carry both 
(oiirses. The shop mathematics deals largely with the elements 
of algebra, geom»»try ami trigonometry and their application and the 
solution of shop problems. The teaching of the elementary prin- 



52 

ciplcs does not vary greatly from the ordinan* method of handling 
pure mathematics, but the use of shop examples as illustrations 
and the custom of bringing into the class actual problems arising 
in the shop would give the work a very practical character. 

At first sight it may seem strange that trigonometry should be 
attempted in an evening class for mechanics ; but a knowledge of the 
character of the work in the shops of the leading industry of the 
town fully warrants the introduction of this subject, as meeting an 
actual need of the workman. 
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CAMBRIDGE EVEXING INDUSTRIAL SCHOOL, 
CAMBRIDGE, MASS. 



The evoning industrial schools in the city of Cambridge were 
established by the Massachusetts Commission on Industrial Educa- 
tion in the fall of 1907, and were the first schools established by 
the commission in the Commonwealth. 

Anticipating favorable action on their petition to the commis- 
sion, the school committee had made tentative arrangements for 
starting the work; consc(iuently, the classes were opened very 
promptly, with a full organization t)f teachers, and the enrollment 
on the first night was very gratifying. 

It should be said, as possibly explanatory of the great interest 
shouTi in Cambridge, that for the past nineteen years the city has 
had a most excellent manual training high school, — in fact, the 
first one estahliijhe<l in New England. From this school the idea 
of industrial training has grown, until its merits were seen by 
many who were already employed. 

Knuipment. — The equipment of this school being of an emi- 
nently j)ractical nature made it more available for work with 
practical mechanics. The question of equipment on a practical 
basis is one which should engage the attention of any municipality, 
especially with the present tendency towards industrial training for 
prartical men. In many cases the school equipment is entirely 
ina«kM|uate to furnish suitable instruction to the average workman. 

These evening schools, together with others in dressmaking and 
freehand drawing, had been operated by the city for two years. 
By the present establishment of the commission these are unified 
and brought under control which views with the greatest concern 
the necessity for uniform instruction in each subject so far as is 
|H>ssil»lo throii^^hout the Commonwealth. In nearly every cas*^ in the 
« ity tlif >ize of the industrial school establishe<l was limited only 
l»y the available room and equipment. 

( la<<ts an- open in machine shop, blacksmith shop, pattern shop, 
an ]iit»'( tnral and m<vhanical drawing, shop mathematics, freehand 
drawinLT. dressmaking and millinery. 
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The total enrollnient in these various schools is over 500, and 
the percentage of attendance varies from 70 to 95. The general 
plan of instruction is, of course, governed largely by the class of 
people applying for it. It is found necessary in almost ever}' 
case to assume that the pupils have made very little progress in 
the subject taken. The work at first is exceedingly elementarj', the 
advance being governed entirely by the ability of the pupil to 
assimilate the instruction. 

The equipment in the various lines is typical, possibly not the 
best in some respects, but what seems available to the general 
conditions. 

Courses. — Excepting machine shop and shop mathematics, the 
courses are separate, and all are given three evenings each week. 
The length of term is twenty-two weeks. The number of pupils is 
as follows : — 



Shop mathematics, machine sho]f, 
Pattern shop, . 
Blacksmith shop, . 
Mechanical drawing, 
Architectural drawing, 
Freehand drawing, . 
Dressmaking and millinery. 
Dressmaking and millinery. 
Dressmaking and milliner}'. 
Dressmaking and millinery. 
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i:> 

13 
42 
24 
37 
129 
112 
76 
37 



Total, 



532 
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WALTIIAM EVENING INDUSTRIAL SCHOOL, 
WALTHAM, MASS. 



Hie industrial evening schools in Waltham are a result of a 
c amass of the machinists of the city. A large number of them 
had previously attended a hearing and asked the school committee 
to furnish them instruction which would advance them in their 
calling. The committee invited the Massachusetts Commission on 
Industrial Education to attend this meeting, and at its conclusion, 
when the (hsire of the men for this instruction was evident, asked 
the conunission to establish a school. 

Inslrurtion. — The work as outlined for these young machin- 
ists has l>een mechanical drawing, shop mathematics and machine 
shop pradice, every man taking each course one night ptT week. 
While the results of tliis plan cannot l>e forecast with certainty, the 
j»rrs«iit interest ami the large waiting list combined show that the 
workiiim thrmselves feid that it is giving them the instruction 
which they need. 

Ktiuipmrnt, — The machine shop and mechanical drawing equip- 
luent of \\w nuinual training high school is available for this work. 
For the shop nuithematics the lecture hall of the high school is 
used, and, as it is ecjuipped with a lantern, it is evident that lectures 
on various suhjtrts jxTtaining to the work of the machinists can be 
driven w ithout ^'reat expense and in a most interesting manner. 

Tlie dominant industry of Waltham is shown in the character of 
the men a])plying for instruct i(»n. and in the kind of work which 
tliey fee! would he the greatest lienefit to them. Watchmaking and 
til*' makini: of wateli tools are among the finest class<»s of the 
n:a« hiiii-t's work, and we naturally find young men of superior in- 
t«niL'< nee askin;r f<>r work of a high grade. This combination of 
ihr.e (Miirs.s is one which is Inking watched with a great deal of 
in:tp-t. and th»' result will untlouhtedly Im» shown in the future 
r.'ii'i:. t «.f sehools in other cities. 

/.'i',i^-if. Photographs of ]na<hine sliop. drafting room for ma- 
' • iiii-^. and ehi-^-s in -hop arithmetic. 
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MANHATTAN TRADE SCHOOL FOR GIRLS, 
NEW YORK, N. Y. 



History, — The ^fanhattan Trade School for Girls was estab- 
lished in November, 1902. Its aim has always been to train girla 
who are leaving the public schools so that they can enter a trade 
with enough skill to make a living wage possible, and enough in- 
telligence to advance to more responsible positions. This it tries 
to do as quickly as the individual can progress, the length of time 
necessary averaging one year. The tuition is free to young girls. 

New York girls can obtain good wages in dressmaking, operating, 
novelty work and millinery; therefore, these trades were intro- 
duced, with art and academic work to throw side lights on the 
trade, and a gjinnasium to make a healthy worker. There has 
been no occasion to add other trades, but these have broadened into 
special lines, and the application of general principles has been 
varied with the changing demands of the trade. Art, first intro- 
duced as a handmaiden to trade, is developing into an independent 
factor. A demand is growing for girls with less training than a 
scliool of design gives, to do work in copying and adapting designs. 

In 1906 the school was moved into its present building, which 
can be adapted to accommodate 500 girls. 

The Manhattan Trade School has placed girls every season for 
four years, with a gradual increase of wages paid at starting and a 
remarkable showing of increase with experience; in special lines of 
work, $20 per week was attained last year. Girls placed this fall 
liavo averaged over $5 per week for their initial wage, — an increase 
of $2 since 1903. 

On Jan. 1, 1907, 184 pirls were in attendance. Since that time 
407 ^irls liave l)een admitted, making an enrollment of 591 girls 
during ten montlis. November 1 tliere were 278 on roll, after 
many girls had gone to work with tlie opening of the winter 
season. 

Aratlcmic Worl: — The aim of the academic work is to supple- 
mi^nt previous .<«c]iool training. Business English and arithmetic are 
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Uiught. Courses in textiles and industrial history aim to acquaint 
the girls with the origin and practical uses of materials and with the 
evohition of industrial processes. The study of laws affecting the 
present industrial conditions introduces them to their larger social 
ri'lations and responsibilities. 

Courses of Study, — Art: the object of the art department is to 
ivviiw a sense of good taste and artistic appreciation. It presents 
the elementary principh^s to the practical work of each trade 
tau«:ht. It cultivates a sensibility for color and line by the study 
(»f nrnaments an<l textiles. These courses are supplemented by 
exenises in rapid slvet<hing, to enable the pupils to see quickly 
juu port ions and lines, whether it be a dress, a design for em- 
i>rnid»Ty, or a hat. 

Millinery: this department aims to give a thorough training in 
tiie si>eeial sowing used in millinery, the preparation of materials, 
making and*eovering of frames, and the sewing on of trimming. 
Pupils are i)repared for positions as improvers and milliners' as- 
sistants. .\8 the demand for more advances! work arises, courses 
will in* added in copying, trimming and dt^signing. 

Xnvelty work: in this department the girls are taught the propter 
use of paste, gum and glue, and the handling of materials upon 
which they are working. The pasting trades in which women are 
employed inelude the following lines of work: sample mounting, 
iiiakin;; of novelty goo<ls, jewelry and silverware cases, leather work, 
desk s(^ts. etc. These trades are being developed in the school as 
the ;j:irls increase in skill. New lines, constantly appearing, demand 
nior.' «lal)orate and delicate manipulation. 

Marliine operating: the aim of this department is to prepare 
;:irls to work on ehntrical power machines in high-grade lines of 
i»|H nitiiiu': lirst. by giving instruction in the use and management 
of |M.\v.r maehines; second, by teaching the use of spwial machin(»8 
an! thrir attachments ; third, as skill in manipulation of work and 
>i>.''«| in production are attained, by specializing along certain trade 
\:iw<, in order to prepare the student for the demand of the market. 

MnssinaKinir: the aim of this department is to give to the pupils 
a tl-nrt.uirh training in the use of sewing implements, a knowledge 
t»f !!!•• nroiruized tradi» methods of garment construction, shrinking 
nil! pre-^iiiL'. making of fan«y stitches and decorative trimming. 
an! a--i-iini: in draping and trimming fancy gowns. A coursi* in 
I'lii. 1 '11.' s» will:: hei:in«5 with the hand s<nving and runs ]»anillel 
w ith :r. PupiN are prepared to be dressmakers' assistants. 

ll«;ilih ♦■•lueaticm: the aim of the physical training is to cornvt 
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the tendencies to unhealthful postures, and to give ideas by hygienic 
living and enthusiasm in keeping the body in good condition. Daily 
periods of fifteen minutes are spent in vigorous exercises, to furnish 
relaxation. Attention is paid to each girl at her work, and special 
exercises are given to develop and strengthen the muscles of the 
back and shoulders. To lead to neatness and cleanliness, frequent 
talks are given on the care of the body. 

Exhibit. 
I. Business management : — 

1. Daily exhibit sheets. 

2. Pay roll and invoices. 

3. Requisition, receiving, inventory. 
II. System of records : — 

1. Admission. 

2. Attendance. 

3. Physical examination. 

4. Student aid applicants. 

III. Academic department: — 

1. Arithmetic. 

2. Business English. 

3. Industries and textiles. 

4. Civics. 

IV. Art department : — 

1. Elementary classes: (a) general courses; (h) correlation 

with academic. 

2. Advanced classes: (a) color study; (6) costume sketching. 

3. Special class: (a) perforating patterns; (6) stenciling; 

(r) trade orders. 

4. Coui-se of study and photograph. 
V. Dressmaking department : — 

1. Elementary class: practice ]ietticoat. 

2. Intermediate class: practice apron. 

3. White work class: baby dress. 

4. Wholesale class: swimming suit. 

5. Advance<l class: photographs of gowns made to order for 

customers. 

0. Course of study and photograph. 
VI. Operating department : — 

1. Eh»mentary class: shirt waist, completing course of class. 

2. Advniicod class: (a) child's dress, showing construction of 

gnrnuMit and use of si)ecial machines; (6) baby dress 
for trade order; (c) fancy shirt waist ordered by cus- 
tomer. 
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3. Sj>ecial class: (a) collar and shirt waist front in Bonnaz 

eml>n)iiler>' ; {b) shirt waist front in machine imitation 
of hand emhroiderj'; (r) straw sewing hat models. 

4. Course of study and photograj)h. 
VII. Millinery department: — 

1. KIementar>' class: (a) mmlels showing preparatory sew- 

ing; (6) frame makiny: and covering. 

2. Course of study and photograph. 
VIII. Novehy dej)artment: — 

1. Sample mounting, as d<»ne for trade orders. 

2. Hoxes illustrating " case making." 
.'{. Course of study and photograph. 

IX. Health education : — 

1. Photographs showing classes in dancing, gymnastics; pho- 

tographs showing classes at luncheon. 

2. Course of study. 

X. Charts giving statistics: — 

1. Student aid family per capita income. 

2. Comparison r>f waircs of untrained girls with Manhattan 

Trade Schmd graduates. 
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PRATT INSTITUTE, BROOKLYN, N. Y. 



History. — Pratt Institute was established in 1887, after many 
years of study and careful investigation of the subject of trade and 
elementary technical education by its founder, Mr. Charles Pratt, 
a prominent manufacturer of Brooklyn. Mr. Pratt was a self- 
trained man, — intelligent, industrious and of wide practical ex- 
perience. He wished to make the institute a school where young 
men and young women situated as he had been could have oppor- 
tunities such as he had lacked, which would be of help to them 
in their life work. His own personal experience inspired and guided 
him. He understood what young people, forced to make their own 
way in the world, needed, and he knew where the average school 
failed to give the necessary aid. He therefore was able to plan the 
work of the institute with an insight and a foresight that has 
always commanded admiration. 

]\rr. Pratt never lost sight of the value of machinery in practical 
work, but nevertheless he always put the emphasis on the value of 
the workman back of every piece of machinery. He saw back of 
the machine the man who designed it, the mechanics who made it 
and even the operators who tended it. He wanted the institute to 
reach and help these practical workers, and his purpose was to have 
its courses so conducted as to increase the intelligence and the 
eflicioncy of such persons, thus doing for them what modem ma- 
chinor}' and invention had done for those industries in which such 
improvement had been most extensively applied. 

Pratt Institute has always held steadfast to this purpose of its 
founder, and its principal aim has been to promote industrial 
education. It offers trade and elementary technical courses during 
the day and at night for both men and women. These courses cover 
a wi<le ran^'o of subjects in mechanical, scientific, artistic and do- 
moptic fields of occupation; and almost any young man or young 
woman who is ambitious for advancement can find among them 
opportunities for instruction and training which will increase his 
or her eflieiency in trade or calling, or in the intelligent performance 
of the home duties. There are also normal courses in four depart- 
menls, for the purpose of extending the ideals of the institute and of 
increasing its influence. 
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The institute opened its first classes in October, 1887, with but 
12 Htudonts. Its enrollment in 1906-07 has reached a total of 
3,711) persons, 2,259 being enrolled in the day classes and 1,486 
in the evening classics. During these twenty years it has given train- 
ing to 01,206 individuals. 

Coursrs of Instruction. — The courses of instruction offered in 
the various departments of the institute are as follows: — 

Day Classes. 

7>(ide and ElcmcnUirij Technical Courses for Men, — Applied chem- 
istry, two-year loremauship course; applied electricity, two-year fore- 
iiiansliip course; steam and machine design, two-year foremanship 
C(>urse; machine construction, one-year trade course; carpentry and 
buildin;::, one-year trade course. 

Art Cifttrsts. — Xi»rmal art course; normal art and manual training; 
^^'uiTal art and pictorial ilhistration; general art and costume illustra- 
tion; (lecorativo and a)>])Iied design; architectural drawing; jewelry, 
chasiii;: and eiiamehn;:. 

Donifstir Art Course. — F'ull-time technical courses f(»r trade use: 
scwIiilt; dressmaking;; millinery; dress dcsifni and pattern drafting. 
Part-time technical courses for home use: sewing; dressmaking; mil- 
hiKTv ; <*nihroidery. 

Pnmf>tii' Srirme (\tHrsrs. — Dcmiestic science and elementary domes- 
tic ai*t lor teachers; domestic science for dietitians, matrons, houso- 
krrpcrs, pr«»hationary nurst^s and home-makers; cookery, household 
(MMiimniics and hiundry work for home-makers and practical house- 
workciN. 

Kiudrrnarfrti ("ourscs. — Normal course for kindcrgartners; special 
(lassos tnr irradiiate kinderjjartners; kindergarten for children; kinder- 
i:arten course for mothers. 

A c«»ursc in lihrar>' science is also piven. 

KVKN 1 XO ClJi SSES. 

Krtuiii'j Trad*' Courses for Men. — Carpentry and buildinjir; pattern 
inakiii.:: niaciiine work and tool makinj;; plumbinjr; sign painting; 
fn»s(n paint iiiL'. 

Errn'mn Teihtkiral Courses. — Practical mathematics; elementary 
rliMiririty and practical mechanics; applied electricity; electrical de- 
Mun ; ♦'M-lniical clu-niiMrv; nie<»hanical drawing; machine design; mechan- 
ism: steam and steam engine ; strenjrth of materials. 

Art C.>ur<'>. Fn^'liand drawinir; life and i>ortrait drawinir; oma- 
irii ' f. dr«.i_!i. aiid nuMU'linir; architec'tural drawinir; metal chasintr; w(»od 
• Mivii J : rl;jy ami u;ix niodclinir. 

I'rndr r^z/rs/ s- f,,r Wntnen. — Scwinir; dressmakinir; millinery; c«>s- 
(imic -kitiliiiiL' ; conkcry: servinLr; laundry wt>rk; physical training for 

Won't'!!. 
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4. A proup of students enrolled in applied electricity, — a tw< 

foremanship course in electrical trades and industries. 

5. A group of students enrolled in steam and machine de i 

two-year foremansliip course in mechanical trades and ind 

6. A section of above class at work in the foundry. 

7. Another section of above class at work in the forge shop. 

8. A group of students enrolled in applied chemistry, — a tw< 

foremanship course in chemical trades and industries. 

9. Students in chemical plant, manufacturing barium chloride. 

10. Students in soap works, manufacturing toilet soap. 

11. Students in paint works, manufacturing ready-mixed paint. 

12. Students at work in leather manufacturing plant, tanning an 

ishing hides. 

13. Students in dye works. 

14. A class in architectural construction, — a two-year forema 

course in architectural superintendence and inspection. 

Photographs illustrating Evening Classes. 

13. Plumbing sho]) with students at work. 

1<). An ev(»ning class in sign painting. 

17. An evening class in fresco painting. 

IH. A cla.*^s in carpentry, showing character of instruction. 

V,l A chiss in pattern making. 

20. A ^'HMip of students enrolled in the evening machine class. 

21. A class in marhine-shop mathematics. 

22. A class in mechanical drawing for machinists and others emf 

in manufacturing trades. 

23. A class in machine design. 

24. A jLrnMi]> of students enrolled in the architectural drawing < 
2''>. A class in the steam engine for firemen and stationary 

cnirin<M'i*s. 

2(). A class in applied electricity for dynamo tenders and others 
iiiir practical instruction in the care and oi>eration and ii 
tinii of dynamos, motors and elwtrical machiner>\ 

27. .\ class in elementary electricity and practical mechanics. 

25. A photo^'raph showinir one of the nine chemical laboratories, 

t\w students enrolled in evening class in industrial cbemisti 
20. An cvt'inni: class in w<M>d caning. 

30. An cvcnini: class in jewelry manufacture and silversmith woi 

Photofjraiths illustrating Day Trade Classes for Women. 

31. A Lrnuip of the women enrolled in day trade classes in sc 

dressmaking and millinery. 

32. One <onier of power machine room, with women at work. 

33. A t ratio class in sewing, with students at work. 
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34. A trade class in dressmaking, with students at work. 

35. A trade class in millinery, with students at work. 

On the tables beneath the photographs will be shown in the case in 
the center a number of samples of tool making, punch and die work 
and machine construction, made in the day trade classes in machine 
construction and the two-year foremanship classes in mechanical trades. 
On one side of this will be grouped a considerable number of forgings, 
castings and machine patterns, made by students in the first year of 
the two-year foremanship course. On the tables on the other side of 
the center will be shown products from the five chemical manufacturing 
plants installed in the industrial laboratory of the institute. These 
products have been manufactured by students in the two-year fore- 
manship course for chemical trades and industries. These exhibits 
will consist of : — 

First. — A considerable variety of patterns and core boxes, such as 
are used in the foundry of the institute from which to make the cast- 
ings needed in the machine construction classes. 

Second. — A collection of forged-steel and wrought-iron tools and 
articles made for use in the institute shops. 

Third. — A quantity of castings such as are made every week in the 
foundry for use in the machine shop. 

Fourth. — Some samples of finished machine parts, including a num- 
ber of tools, milling cutters, taps, reamers, punches, dies, etc., a finished 
microscope, and the knuckle joint of a power punch press made in the 
institute shops. 

Fifth. — About forty hides tanned by different processes and fin- 
ished in different ways by day students in the applied chemistry course. 

Sixth. — Jars of dry colors and lakes, and large quantity of ready- 
mixed paints in standard packages, all manufactured in the institute 
paint works. 

Seventh. — Two jars containing about thirty-five pounds of ferro 
sulphate and barium chloride, as illustrations of manufactured chemi- 
cals of commercial quality; also, several jars of chemically pure sub- 
stances. 

Eighth. — Two or three dozen skeins of woolen yam dyed in various 
shades, and also five or six jars of different dyes made in the institute 
dye works. 

Ninth. — Two large jars containing forty or fifty pounds each of 
different kinds of toilet soap made by the class in applied chemistry. 

In the exhibit are also three charts of enrollment and growth in the 
industrial classes. 
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NEW YORK TRADE SCHOOL, NEW YORK, N. Y. 



The New York Trade School was founded in 1881, by the late 
Col. II. T. Auchmuty. The purpose of the school is to provide 
young men, between the ages of seventeen and twenty-five, instruc- 
tion in certain trades, and to place within the reach of young men 
already working at those trades the opportunity to increase their 
knowledge and skill. 

Formerly a lad who was desirous of learning a trade was in- 
dentured for a long term of years to a master mechanic. With the 
progress of time, the old-style apprentice system has gradually 
l>eoonie obsolete. The introduction of machinery and the advance 
in the practice and science of the trades have altered conditions to 
siioh an extent that it is no longer practicable for a master mechanic 
to undertake the training of an apprentice with that care and thor- 
f»u<rlinesa that should result in developing the lad into a mechanic 
of the highest skill and intelligence. 

The founder of the New York Trade School clearly saw the 
serious need this problem presented, and to his foresight, personal 
effort an<l philanthrophy is due the establishment of the school. 

With the disappearance of the old-style apprentice service, a sub- 
stitute best adapted to modem conditions was desirable. The 
foun<ler of the school felt that the combination of the trade school 
and the workshop was the solution; the trade school to teach 
y<Min<r men the use of the tools, how to do work, and the scientific 
principles which underlie the practical work; and the workshop to 
^Mve tjje young man speed of execution, facility and experience. 

T1h» method of instruction used at the school is what is known 
.'i> tin* *' Auehmuty system," and was originate*! by the founder 
of the institution. For each trade taught a course of instruction is 
prepared, under which both the practical and theoretical branches 
of tlie tra<le are taught. The course of instruction specifies a 
s«Ties of exercises in manual work which each student of the clasa 
i< reijuired to execute and complete. At first the exercises in the 
CMur-r ( oiuprise work of an elementary character, and are intended 
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to make the student proficient in handling all the tools used in 
the trade he may be studying. When a student demonstrates that 
he has acquired a workmanlike manner of using his tools^ he is 
advanced to other work. Each succeeding exercise becomes more 
difficult and complicated, and a student rapidly acquires skill and 
proficiency as the course progresses. The work provided for in a 
course is of a thoroughly practical character, such as the student 
will meet with in actual practice at his trade. Mechanics of skill 
and experience act as instructors, and each student receives in- 
dividual care and attention. In conjunction with the manual work, 
the theory of the trade is also taught. Under this arrangement a 
student not only learns how to do the work, but he understands the 
" why and wherefore." This scientific instruction furnishes knowl- 
edge of the trade that is of the highest value, and is imparted by 
means of lectures, diagrams and experiments. 

Both day and evening classes are conducted. The day classes 
are of four months' duration, the instruction being given daily, 
from 8.30 a.m. to 4 p.m. A young man who possesses an aptitude 
for mechanics and has a good common-school education can in one 
term complete the course which the school provides. 

The evening courses extend over a period of six months, the 
classes meeting three and four evenings a week for two and a half 
hours each evening. For the student who comes in the evening, 
an attendance of from two to four terms is necessary to complete 
the full course. 

The Xew York Trade School is neither a money-making nor a 
charitable institution, nor is it conducted in the interest of, or in 
opposition to, any organization of master or journeyman mechanics. 
Its scope is educational and philanthropical, purely, and its aim 
is to aid youn<r men who have a desire to become tradesmen. While 
a charpre is made for admission, the terms of tuition are merely 
nominal, and cover but a small part of the cost of maintaining the 
school. A lil>oral endowment which the school possesses enables 
it to carry out the object for which it was founded. The work done 
by students is not sold, nor is the labor of the students utilized in 
any way for the pecuniary advantage of the school. The tuition 
fees for tlie evening classes range from $12 to $lfi, and for the 
day classes from $25 to $45. for a term. The tuition fees collected 
from students equal about one-third of the cost of operating the 
school. 

In the exhibit there are sho\ni copies of the various courses of 
instruction and photographs of workshops. 
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MECHANICS INSTITUTE OF THE GENERAL SOCIETY 
OF MECHANICS AND TRADESMEN OF THE CITY 
OF NEW YORK, N. Y. 



History of School, — The condition of affairs in this city at the 
close of the revolutionary war tended to a period of depression 
and einharrassinent, in the midst of which the mechanics conceived 
the idea that by a fraternity of fellowship the burdens of the day 
could best be borne, and for that purpose a meeting was held on 
Nov. 17, 1T85, at Walter Heyer's tavern, in King (now Pine) 
Street, near Broadway. 

Twenty-two persons were present at the meeting, and a " Gen- 
eral Committee of Mechanics " was formed, with Robert Boyd as its 
chairman, to be composed of representative delegates elected by the 
several trades liaving separate organizations, which were to be con- 
sidered branches of the general committee, the committee designat- 
ing the delegates for trades not organized. The object of the 
organization thus formed was to provide for the worthy artisan in 
case of sickness and distress, and to promote and encourage by 
mutual aid the mechanic interests of the city, being a mo<lification 
of the "guilds" of Europe. In 1788 friendly relations were 
formed with a kindred body, then existing under the name of 
the *' Manufacturing Society/' by a joint committee of conference, 
composed of one-half from each, which continued for four years, 
when the Manufacturing Society gave up its distinctive organ- 
ization, and many of the members joined with the Mechanics, 
the name then being change<l to its present title, "The General 
Socioty of Mechanics and Tradesmen of the City of New York,** 
under which it was incorporated for charitable purposes by the 
(liartiT passed by the liCgislature March 14, 1792, which has since 
been extended and amended by supplemental acts, as circumstances 
re<jnired. 

The institute building is centrally located at No. 20 West Forty- 
fourtli Street, and is onm for school purposes daily, except Satur- 
day, from 7 to 9.30 P.M., from the last week in September imtil the 
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second week in April. Instruction is free to males employed during 
the day. The class rooms are open to students at 7 o^clock, and 
instruction begins at 7.30 and ends at 9.30. 

The diploma of the society will be awarded upon the successful 
completion of any of the three-year courses. Detailed conditions 
for graduation will be found under the various " course *' headings 
following. A general requirement for graduation is that the 
student shall have an average school attendance of at least 75 
per cent, for each year. At least two of the required three years' 
work must be done at the institute. The awarding of the diploma 
in each course is dependent upon the passing of an examination 
held the latter part of March. In the drawing classes a satisfactory 
examination drawing is required, and in clay modeling the execu- 
tion of an examination project. 

Courses of Instruction. — Thirty-two separate courses of instmc- 
tion are offered. Some of these courses are limited to one class. 
Others have from two to eight classes in each subject. 

Course ^.-^Architectural drafting, 4 progressing courses: Al, ele- 
mentai*y course for bcfrinners; A 2, second-year course; A3, the course 
is continued aloufr the lines of the second year's work, but is of a more 
advanced character, elements of architectural design; A 4, lectures on 
modern steel construction as applied to high structures, foundations 
and caisson work, the laws relating to buildings. 

Course B. — Mechanical draftinj?, 11 courses: B 1, elementary course 
for Iwpnners ; B 2, machine details ; B 3, machine design ; B 4, draft- 
ing for coniice makers and sheet-metal workers; B5, advanced course 
for cornice makers and sheet-metal workers; B 6, drafting in connection 
with electrical industries; B 7, patent-olTice drafting; B8, yacht and 
ship drafting; B 9, topojrraphical drafting; BIO, mechanism; Bll, 
draft inir of jrasoline entrines and automobile parts. 

Coun^e C. — Freehand drawinir, 5 courses: C 1, elementary course for 
bejnnners; C2, second-year course; C3, drawing from the draped and 
the nude lijrure; C4, decorative desipi; C5, advanced decorative de- 
sign. 

Course D. — Clay modehnp:, 3 courses: D 1, elementary course for 
beginners; D 2, modeling for professional purposes; D 3, third year's 
work in niodclini:, beinjr a continuation of the work of D2 along more 
advanced lines. 

Course E. — Mathematics, C courses: El, arithmetic; E2, elementary 
alfrebra; K 3, elementar>' jreometry; E4, elementary trigonometry; E5, 
workslio]) mathematics; E 6, applied mechanics. 

Course F.—- Science, 3 courses: F 1, elementary physics; F2, ele- 
mentary laboratory work in physics; F3, electrical work. 
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Between 1,G00 and 1,700 pupils are enrolled at the present writ- 
in^^ The cost per pupil for instruction is $6.50. No charge what- 
ever is nia<le to the student for this instruction. The work of the 
society is maintained from the interest on large real estate holdings, 
which are the result of over a century of slow accumulation, and 
from initiation fc^es. 

Exhibit. 

Chart. 

1. General information about institute. 

2. The " red tape " of the school. 

3. Prospectus. 

4. Maj) of city, showinfr location of school, also historical sketch. 

5. Extracts for the annual report. 
Ck Views of classes at work. 

7. (Jraphical chart of enrollment by subject. 

8. (rrapliiral chart of total enrollment of the past eight years. 
9-\i). Specimen drawings in first-year freehand work. 

11-12. Specimen drawings in second-year freehand work. 
13 14. Specimen drawings in third-year freehand work. 
1.'). Specimen drawings in first-year design work. 
1<). Specimen drawings in seco!id-year design work. 
17-ls. Specimen drawings in first-year mechanical drafting. 
l!» 20. Spe<inien drawings in second-year mechanical drafting. 
21 22. Specimen <lrawings in third-year mechanical drafting. 
23-21. Specimen drawings in sheet metal drafting. 
2.') 2s. Specimen drawings in first-year architectural drafting. 
2{» .')4. Specimen drawings in second-year architectural drafting. 
3r>-.'i«'». Specimen drawings in third-year architectural drafting. 
37 10. SpecinuMi drawings in carriage drafting. 

A hn^t of Ho<»ker T. Washintrton. made by a colored student 
fn»m photographs (exhiliit of clay-modeling class). 

.\ writini^-machine. made bv a student in machine design. 
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THE PENNSYLVANLV MUSEUM AND SCHOOL OP IN- 
DUSTRIAL AKT, PHILADELPHIA, PA. 



This institution was established in 1876 and maintains a museum 
in Memorial Hall, Fairniount Park, which is one of the few great 
museums of industrial art in America, and a school at Broad and 
Pine streets, in the heart of the city. The school, which was 
opened in December, 18T7, registers rather more than 1,000 pupils 
each year (1,068 for the school year 1906-07). It is devoted to 
industrial education along artistic lines, and the instruction is as 
practical as it is possible to make it without sacrificing its dis- 
tinctly artistic aim. Two main divisions of the work are recognized, 
and are organized as distinct departments ; viz., the art department 
(School of Applied Art) and the textile department (Philadelphia 
Textile School). 

1'he School of Applied Art annually enrols al)Out 700 students, 
rather more than half of whom are women. Its main purpose is 
represented by an art course (drawing, painting and modeling), 
8ui)pl<Miienterl by a great deal of work in technical design and 
practical craftsmanship, which is required of all who graduate 
as tcaclnTs, but is largely ehn-tive in the case of others. The de- 
partment offers five courses, each leading to a diploma ; viz., regular 
art course, normal art course, interior decoration, applied design, 
i Dust ration. 

Tluj crafts taught are woodwork and canning, decorative paint- 
ing, metal work, bookbinding and ornamental leather work, and 
poi tery. 

The textile department (Philadelphia Textile School) enrols 
alM)ut .'500 students, all men. Its general course, covering three 
years, includes textile design and manufacture in all its branches, 
in (ottnii, wool, worsted and silk, and requires much practical 
as well as theoretical work in stock judgment and preparation; 
spinning, weaving, dyeing and finishing, in addition to that in 
original design. Thorough work in chemistry is required of all 
regular students. A special cour»<» in chemistry, dyeing and 
printing, recpiiring three years for its completion, is also pro- 
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\\(M ; ninl sjM'cial two-war coiirsofl are ofTered in wool and worsteu 
inaiuifa<turi', coiton inanufactun', silk manufacture, Jacquard de- 
si^'ii. varii iiianufactnn.' (w(m)1, worsted and cotton). 

Day an<l t'vciiiiij: classes are conducted in both departments, and 
;:ra«liiatrs from both s<h(K)ls are eagerly sought. The men, at 
l«a>t, lind n-iiunuTativc employment readily in the industries for 
whidi iIh* work lirre is a direct preparation. If this is not quite 
as true of the wotiien, it is due to conditions quite outside of 
Mn\ influence which it is iK)ssible for the school to exert, and 
whitli ari' much {on complex to be discussed here. A large propor- 
ti«»ri. howev^T, of such wnmcn as really desire it readily obtain 
irnlusirial cmployiinMit, and there is considerable deniand for tc^ach- 
cis (jiialiticd to tca( li manual training, as well as drawing. 

I In- >tatf (om prises V2 instructors and assistants. The cost of 
maiiitrname is aljoiit $1()0.(MM) a year, providcHl for as follows: — 

State appropriation, $50,000 

rity appropriation 25,000 

Tint inn t'<M»s 20,000 

All other sources, inehulin^ u small endowment, . . . 5,000 



$100,000 

KxnmiT. 
I'liotM-iaphs. inonnte<l <»n cards 22 by 2S inches, vertical (canls are 
iiiinilurnl in lra<l penfii on upper left-luuid corner): — 

FniM thr Art DcfMirtmrnt. 

1. nni,'i!i;il nirtal wnrk, de>iirned and cxtHMitwl by students. 

2. St;nltiit>' Work. orii:inal apphcati<»ns in pottery, wtKnlwork, book 

• mm'i.s. Ii-ailier work. s<ifa pillows, basketry. 

.1. Hiijiiial p.ittrry. «b">ii:iUMl and e.\<»cute«l by students. 

I (hi-i'ial !n«'tal work, desiirned and exe<'uted by students. 

'•. Ori-iiial ni« delini:, bv stndent>. 

c. ) 

, .OnLinal tiiniitnre, d«'siLiM*<l and ex^Mited bv students. 

* ■ ) 

^. < la-N riM iii«. in in« delinu'. Innikbindintr, w«K>dwork, water color, de- 

*- i ■_: I ■ . 

Frnm thf Tt itiir l)»iHirtment. 

1*. < l;i^< room'! in worsted, wool, cotton. 
1" * ' .-- pi'iii- in lanl mttiiiL'. .)a<<|nai«i d«*^i;;n, band weavinir. iM»wer 

•.\<.i\i' J. .lanpiaid wra\ir:i:, 
11 S!-:.|.:.t«.' wi-rk in blankets. tapt»stry, bnK'nde. 
IJ. < ja«»»< riMiMis in tibn' ti-stint:, chemistry, dyeing, printing. 
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WIIJJAMSOX VUKK SCHOOL OF MECHANICAL TRADES, 
WILLIAMSON, PA. 



'I'luf Williamson Fne ScIkxiI of Modianical Trades was founded 
aii<I ;:<*nrnMisly ciKhiWi'rl l>y iHiiiah V. Williamson, merchant and 
philantliropisl of lMiila<l('l]>hia, on Dck^. 1, 1888. 

Its first class was rm-ived Oct. 20, 181)1. Since that time 599 
pupils liavi* JH'cn graduatnl, as follows: — 

Hricklaycrs, 143 

('ar|KMitci-s, 121 

Slatioiinry ciij;iiH*(M*s, 52 

Marliiuists 170 

Pattern makers, 113 

l*rrparaiions arr in pro<;ri*ss to increase largely the capacity of 
the school. Its property consists of '.>4 huihlings, located on 230 
acres of ground in a heautiful hill sirtion of eastern Pennsylvania, 
It) niil<s from l*hilailcl])hia. It has its own light, water and 
sewage plants. 

( 'nmlHli'fis itf Ailmissinn. - - Adnnssion of pupils is made in April 
o}[ rail I \ri\\\ Mt»iic hcin«r received under sixteen or over eighteen 
\ears o{' a.iie. The applications largely e.\ciV«l in number the capac- 
il\ n\' llie sili(H>|. 

\ati\es \\( any of ihe States are eliirihle for admission, but, in 
aiMTdiimc will) Mr. Williamson's fi>untlalion dooil, preference is 
;:i\cii t.» appli^anis Itorn in Pennsylvania, in certain prescribcil 
order as to \arloiis etnnities. 

I'andidaiiS are reipiired \o pass Scholastic, moral and physical 
cxaiiinalii'ns. 

I'll- M.alcinic c\aminaiii>ns in« hid** readinir. writing, s{H^lIing, 
.iv ;:i?",; t n'nil»ia. jmi: !'rai!ii»ns. wciiriits and measures and inter- 
im;*. :• ■\::.r'! V . I n:te.! SMie< li'.'.tory. composition and language. 

! ■ ^. I .ii:.;:.:.r.i«. M^'o ;\'.e ai ccpted are ::i\en a nuvlorate pro- 

• -.N ■•..r. ;mi a:' \\} ^ :>:o\e <a!i-:'a» t.v\ are inihntun^d for 

t ■ ■•■ .': ;'.N. \,.iv< ::.»M .M::an»i'. Ka*^'. a;»^7eniiiv takes luit 



iji'i- rr.^ox. 


Tiav 1 


d. \'w 


a< 


-.i^UT!! 


lu: t'» tlie same 


:»•:••■ ■'i^ or. 












\\ *•« , i\'\ . 


\ :.^ :' 


e ^.: 


1 t^ 


:r :^- 


f' Si^^.v-^l is onlv 



75 

for voiiiitc nu»ii who intend to follow for a livelihood the trades 
Uiugiit tlu'in, and no others will be admitted. 

Sthonl Life, — Jiy the terms of Mr. Williamson's foundation 
dcMMl, lis l)i'neiit8 are entirely free. These include boarding, in- 
>tnn imn, cloihing, I'tc, during the entire course. 

'i'lir scIhh)! is open all the year, but regular exercises are sus- 
pt'iiilcd during the month of August. 

riie .students are divided into families of 24, each having its 
iiiairon and its own distinct home or cottage, cared for by its 
occupants. 

///.>///(/ /(o«. -- The shops and schW are in session eight hours 
«lail\ nn live days of the week, ami liiree hours on Saturday, each 
aj)j>niiii(v spending about one-half of the time in the siiops during 
tiic t;i>t year, the pro])ortion gradually increasing until the last 
ihn •• iiionihs of ilie last year, when it includes the entire day. 

riic l)ranches taught in the academic department are reading, 
\sriiirii:, grammar, arithmetic, algebra, geometry, trigonometry, 
pliv-ical and political geography, I'nited States history, Knglish 
hlcraturc, physical siience, physiology and hygiene, civil govern- 
riMiii. chcniistry, eh-mentary vocal music, theory of the steam 
cML'inr. strength of materials, building construction, and mcriian- 
it al anil freehand drawing. 

riie instruction in drawing jn'riains dirw-tly to the apprentice's 
particular trade. The mechanical coursers are systematic, and the 

• \«'rcise<. \«ry compnhensive and thorougii, are basi'd on instruc- 
liniial methods. T)m> sclnnd is noi a factory, and nothing is nuide 
r««r sale, its M>le ojjject bring the improvement of its apprentiix'S. 

It intellii;cnt \oung men an» given carefully gradeil and com- 
pr«'li»n>i\e exi-rcises in trade work, com|R*tenl teachers, with suit- 
a'h!r acrninpanying academic instruction (es)H*cially in nuitheiiuitics 
an 1 ir;e«lianical drawin*:) and a cour.*«e of sufliclent length, they 
will -iinlv hecoine skilled workmen. This has Uvn the exjHTienco 
nt tiii> ^cliod] ; also, that trade education in (><'hools is not a matter 
"f int« itiici- or theorv. I>ut a demonstrated fact. Instruction ratiier 
ill. in •MiiNtrMciion has lu-eii sliown. after an experiem-e of over 

♦ M.Mi \iars. to be wonderfully etlicienl in developing a i"la.<9 of 
;.«i:in» >■»!. n niichanics of the lliu'st grade; and the rejwrts from 
. :ii|.!..\rr< enable tlie statement tt> ]m» n\ade, with entire i-onlblenci*. 
I'.ii 1 !• appreniiti-i of thi< school irnmeiliately on graduation are, 
.1- .III ;i\' rai:*'. more valna)»Ie an<l proficient than shop appriiUiei^s 
\\l:' II I 'I. \ ** lini>h their iradi-.'* 

/.'/ ' i' //. The ixhihit consi-ts i»f photographs of buildings, shop 
tM'i "Ml. Ml- an«l in-trn«tional i*xen'iso8. 
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CASINO TECHNICAL NIGHT SCHOOL, 
EAST PITTSBUKG, PA. 



(Jrlijin, — J II 11)0:3 a movement was started, among tlie joint 
Wetftinglioiisi' interests at East Pittsburg, for the social betterment 
of the connn unity. A committee composed of six persons, selected 
from the various departments of botli companies, was organized 
into a htKinl of directors for the express purpose of operating and 
maintaining an eating-housi', a place of amusement and a night 
school. Tlie (*asino Technical Niglit School began in the Casino 
building at Kasi Pittiiburg, September, 1902. In the fall of 1903 
it was reorganized on an entirely new basis, and continued for 
that year in tin? same location. In September, 1904, by the 
courtesy «)!' ihr East Pilt>hurg Public School l^oard it was moveil 
to tlic publie sch(M>l building of East Pittsburg, where it has re- 
ma in* 'd ever since. 

Ijhutiun. — The Ea>t Pitlshurg pui)lic school building is sit- 
uated on Peiin Avenue, East IMitsburg, Pa., in the heart of a 
\aMt'y having a (Htpulation of '^5.000. It is ten minutc*s' walk 
frniM ilie main entrance of the West ingho use Electric and Man- 
uratiiiring Company, the W'estingliouse Machine Company at East 
Pitlshurg. and llu* Westinghouse Air lirake Company at Wil- 
iiH'nling, whirh crnploy together about 18,000 men. 

nni/ilim/.- SiMei'U rooms in tlie East Pittsburg public school 
huilding are ns«Ml by the night si!i(»(»l. I'he majority of these 
an' locat^'d in tin- rear wing of the building, or that portion 
occupii'il l»y the I'nion high school. 'I'he rooms used for labora- 
tory and sliop |»urpnsi*s are ]<M'aled in the basement. 

.1//// r/;/// niijrrt, — Thr Casino 'iVehnieal Night School offers, 
at a •iinal! exprnsi'. an ijpportnniiy for studying the fundamentals 
of < nginit'ring and shop work. It otl'ers an education to those who 
an- M'»i in a position to divntr daytime to study. It enables them to 
siMiM'.' thi- rssmliaN <i|' both tin* llirory and the practice so infer- 
wnviM that nnc may apply Ids stmlies to bis daily work in the 
s]iori<-t possil»lf \\\\w. It furnis|n'< a most excellent foundation 
in iiallii'iiialit s. sliop prartiiJ' and tin* finidamental ])rineiples of 
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cliH-triral aii^l sicarn cnp^inooring, ii|>on wliich it is |)088ible to build 
an iiHli\i(liial t(.*<lmical (Mliication. All the classes of instruction 
an* (oiniiictcil by iiion who an? artively onga<(e(l in practical work, 
— men who. for tbo most part, have had a college education ; men 
who know tli<' kind of workers needed in the world of industry; 
an«l who are. therefore, able to appreciate what is l>est for the 
individual stud(>nt. 

Urtinirrmnits for Admission. — Admission is extended to all, 
without rrgard to pn'vious I'ducation. In order to enter the fresh- 
man Uiiu. the student must Ik' capable of successfully pursuing 
tlir work sp<*eifird in the catalogue for that term. 

(hissifirntinn. — In ordiT to determine the capabilities of new 
<tud«nt«j. classi lira! ion examinations are h<'ld at the opening of 
«M« li t<rni. 1'hi'se examinations will deal largely with the subjint 

• •t' arithru'tie. and are int4*n(h'd for those students who can bring 
no n rmrHM' uhatfvrr (»f thrir past work. Kxaminations in other 
-iil»jrri< will be givrn any student upon jxTsonal application for 
llir <ann'. 

>'//»'/'/' ('(fiirsrs fur Instrurtioti. ~- \n a rule, students are ex- 
p' . hd In takr u|i the work of th«* curriciduni as outlin<*d in the 

• .italnirin'. Thrre may Im' tho<4\ hc»wever, who will 1m' (»bliged to 
« niii'nr tlnnisrlves to one or two stu<lies. This will 1h» jMTmitted 
uhrn ilir ( inumstancrs seem to justify it, subject to such condi- 
!i<»ri- as may be imixv-sed by the faculty. Such students are classed 
:i- -jM. in! <tu«bnts. with the understanding that they cannot exiM»ct 
to LM-aduair until all the work outlini'd in the catalogue is com- 
pl.>l,.d. 

Tinn Urifuirnnf^nf. The timi* required for the coinpletion of 
i!'. \\..rk of the irrTHTal coursi' is planne<1 on a tbni*-and-one-half- 
\«';ir l.M-i-: \i/.. fn^bman term, consisting of one regular term: 
-..i.li.»nMr«'. junior and smjor yrar<. «-<»n«iisting of two terms earh. 

hisf.r, 'inn Trips. - Arrangements are made with sonu» of the 
« -.itii»:nili - in an«l about Pittsburg whereby <'lass<»s will 1h» jwr- 
mitt.-' to \i^it tln'ir works and factories. Thes«' ins{>ection trips 
wiM !..■ .. U'lurtrd throuirbout thr year at such times as the various 
in-tn;.T..r- ?n:»v sre fit. As far as possible, they will occur on 
S;it;ir.':i\ afi. rnn..n^. All the memlMT-* of any class arranjring for 
.1 I'M' \\ 'M !.•• <'\|nrt«'d to atti'ud the same, as any regular class work. 

r >;.. f,s,-, Tuition for the rejiular course is $10 a term f$?0 
.1 \».Mi : luiiion f(»r t)i»' preparatory course is $S a term f$l(» a 
vr;ni. Tuition u\\\<t Ih' ]>aid in advance at the opening of each 

t«TIU. 
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rilK MILWArKEE SCHOOL OF TRADES, 
MILWAUKEE, WIS. 



/h rtinjnnrtit. — The Milwaiikoo School of Trades was founded 
l»\ th«' Mrrrhants' and Manufacturers' Association of that city. It 
was Mjurn (1 for instruction on Jan. 2, 1906. The trades first taught 
wrrr pliirnMn;^' and pattern making, in day and evening classes. 
In-triKtJMn in telephone cal)le splicing was given during its first 
t« rm i*( six^iiionths. Beginning with Septemlwr, IDOG, a course in 
tin ni.hliinist and tool-making trade was institute*!, and instruc- 
finiiil \v«.rk in tr-Irjihone cahle splicing was discontinued. 

riir ^« liool grew so rapidly and was proving so great a help to 
tin- yonn;: nnn of Wis<-<»nsin that it was de<>med advisahle to intro- 
<lii««' a l»ill into tjjc nnent licgisjature. at Madison, recpiesting a 

• •Fir-lialf mill innnicipal tax on the taxahle property of Milwauktn*, 
f«»r il:»" us.' of industrial education. The bill met with immediate 
r.i\«»r. nri'l iM'carne an act. 

r!ii< i< tli«' first trade s«ho<)l in the Uniteil States to be sustaincMl 
1»\ .1 -}M'« ial Irvird tax for industrial education, giving tuition fn»c 
lo tjir n -iiijrnts of Milwauket* In^tween the ages of sixteen and 
twriity vt-ars. 

Twu manufacturing trades, pattern making and machinist, and 

• n. l.niMini: trade. |»luTnhinir. are taught at the pn^sent time. It 
i- fli • intention of the Trad*' SchcKd Advisory Committtv of the 
{'■•MI*'! «»f S< liool I)in*<tt»rs of Milwaukee to recommend the in- 
-fjill.iliMii <.f a Tnw trade after Jan. 1. 1908. This will probably 
I'. .1 tlioroii;rli ronrsr in cabinet making and woo<l working. The 
I. iijtli (.f <niir<«« of all trades in the day cla.sses is two years of 
t !i\ tuu u.«!n> rach, e\e<'[»tin? the day plumbing class, the entire 
...11-.. ..f \\^i,)| nNpiires one half-year of twenty-six weeks. Seven 
MI). I «.nr-ltM!f hours jxt day are re^juired by students for their 
w.rk. Sr]..M»l rlosi's Saturdays at 11.45 A.M. The only vacations 
.iI'mu.I ar» lti:al ludidays. Each student is taught the trade and 
!^• II. < ^ .init al drawing and workshop mathematics essential to 
tli.ii -.T'.M i*!,- trade. 

\'\* ♦'. t!;. present time the s<»hool baa graduated 4 students, who 
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wore from the j)Iuinbing dcpartinent. They secured employment 
at onco, at t(ood wages. 

The total attendance at the present time is 125 pupils. Applica- 
tions for admission in the evening classes are much in excess of 
tlii* capacity of tlic equipment. It is planned to increase the en- 
rollment capacity after Jan. 1, 1908, to 280 pupils. 

I'J.r/iihif I'oom. — It fre(]iiently occurs that a boy is not fully 
decided what trade he desires to follow. The school has. an ex- 
hihil room, with samples of work of interest and value in each 
trade. Prospective students and parents are invited to inspect this 
work. Students who are enrolled may also find in this room much 
help and inspiration in their chosen trade. 

Adwissioti of Siiulrnis. — In order to qualify for admission, 
students must he sixteen years of age, and should have had school- 
ing to at least e<jual the eighth grade of the Milwaukee city schools. 
Students between the ages of sixteen and twenty-five are given 
pn'fi'rence of admission. 

Eiiimuro ICrntninnfitms, — Applicants are required to appear 
personally at the ofTice of the director for interview. Those who 
have certificates showing a completion of the graded school work 
<)r work of that equivalent may l)e admitted without further exam- 
ination : all others must pass the examination given in reading, 
writing, spelling and arithmetic. No pupil will be admitted who 
is not in good ])hysical condition, or who has not a natural aptitude 
f(^r thi' trade he chooses. Students should be assured by a com- 
p(^tent oculist that their eyesight is in goml condition. 

OnfJItir of Trndr.^ nffrrcd. — Pattern making: instruction in 
propiT use aiul care of tools and machinerv; lectures on pattern- 
making materials, including wood, metal and other materials used 
in manufarliire of patterns; laws governing warping and cracking, 
and talk^ on proti'ctive cr)atings for ]>atterns: instruction in allow- 
anci' TUM-dcd for draft, slirinkage, finish, shake and warp. 

Ks})ecial attention is given to the intimate and vital relation 
which shonld exist between [)attem shop and foundry. Xo pattern 
is lM';:un without first thoroughly studying all the interests involved 
in iis use in the foundry. If it is a pattern for a casting upon 
which machine work is to be performed, its interests in that shop 
must also bo considered. 

The shop work includes the application of all the principles 
given in lectures and sliop talks. Clarefully graded problems are 
given the apprentices, from simple ones to develop skill in eom- 
njanding the control of their tools, leading gradually to the meet 
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diflkult work usually mot in pattern making. Some of the prob- 
hms given are as follows: small rectangular patterns for solid and 
hollow castings; ribl)ed surface plates; built-up patterns, including 
rlioice and preparation of stock; pipe fittings; valves; patterns, in- 
volving auxiliary patterns; steam and gas engine patterns and core 
ho.xrs; patterns for ek»ctrical machinery; patterns for steam pumps; 
sjMir, Invel and worm gears; fly-wheel and pulley patterns; mis- 
cellaneous patterns and core boxes. 

A molding tub comj»rises part of the pattern-shop equipment 
All students must test their preliminary patterns by making actual 
models from them. 

Hk? school offers es|H»cial advantages to its students in pattern 
making hy supplying opi»ortunities for the further study and crit- 
ic ism of their work by the making of castings in the school foundry 
from their patterns, and in the machine work performed upon the 
castings by the apprentices in the machinist course. 

Iron molding, core making and foundry practice: the work is 
( hoscn for th(» definite purjwse of introducing as many difficult 
I)rohlcms as is possible in the allotted time. The students are first 
instructed in the names of molding tools and foundry equipment, 
and tlie us(»s of t^ach tool and object named. The difference between 
tlie <everal kinds of molding is explained, and the reasons for their 
• •xistence. 

Practical work is Iwgim at once, as follows: mixing and temper- 
iiiir sand: molding from simple patterns, to give practice in ram- 
lllinL^ venting and drawing pattern from the sand: molding by 
iMd.linir ill ; lifting pressure of molten metal, and computing 
u. ii'lit- nM|uired on eofH»s : parting of patterns requiring flasks of 
ui«»r.' than two y)arts: u^^e of cope supports; gates and risers; 
-•Nin-drird moMing; ehaplets : finishing molds; dry sand molding; 
".im work: making chilled eastings; cupola practice; calculating 
i:»n mixtures: practice in malleable cast-iron work. Each student 
•I i-t make all the cores needed for his work. 

L.M tun- are given upon the following subjects: modem foundry 

-r.i. lir. : ill.' production of pig iron from the ore; impurities which 

. n*. r <.i-t imn. and tlieir effiTt upon r(\*»ulting castings; estimating 

"II . -t "f fnundry production: molding machines; testing ca«t 

•■•?i. and nth«r topics of value to the molder. 

\[m.i Ml.' ^hnp and tf>ol making: instniction is first given in the 
>. .Ill 1 r.in' «»f the different machine tools, and in the manipulation 

:...'-. r.ir precision measurements. Tlie following is then taken 
r. T > : 
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Lii::j^ Tr:.r£: i-tii: cyliii jrica] TTnninr: iMper nmmig; thread 
cntT^iir -f tl- fuaiifcr: •tireadi and liread* of Tarring pitch; 
el'jTi'.'iriiij llL ib>r ylfiir vi-ri: : ii-i-riiir Trfih lormg bar betreen 
f.^Lwr^: ::-ti;rrr: v.-rk: -j-^ of rtracj re?:- cai hea^s and follower 

l)r...:z^z bz. I ■••'. r;u J : im' : ;iiz dr:".? : crillinr within desired circle ; 
*:-'vrj:-r-:Lj::i.j ti: : couiiTvrVriiir: -ajiii£ om work; methods of 
cla::.: ii-riT *» .ri: 'l ilr.l! T-refs :a"i '-e. 

P'iii:rr T.vri:: ji&nr ?urfa.:v? ai raiyiiir anirle?: methods of hold- 
inz ■.T-j-.&r w-rk: T/:aii:nz Curre-^ surfac^e?: planing dovetails and 
wa;»- '.'f !a::. •::■=: =:••-«: :al T/.aner work. 

Shajfrr work: a]van:ai:- of sLaper over planer in special work; 
cutting: krvway?: ou:::n? -o a ?hoTiIder: clamping and chucking 
work : -fr^ecia] ^haj^j-r work. 

Miiiirii: i];a<h:n*r W'-rk: i-arv of niiHine cutters: methods of hold- 
ing' f uttfrf* : cutting spee^is and ft^s : milling operations: indexing; 
spiral work : u?e of 5[*ecial attachments. 

^if-ar-^^utting work: proportions of gear teeth: rules for spur-gear 
calculations: bevel gears: worm-wheels and worms. Each student 
pref»an'? liif? onn jrf-ar blanks. 

Marbinf <rrindin^: selection nf grinding wheels: wet and dry 
grindin;:: «/xtemaI and internal grinding: surface grinding. 

I^^ncb and vi>»^ work: chipping: filing: scraping: fitting: as- 
sembling:. 

Tool making: taps: dies: cutters: reamers: counterbores : twist 
drills : milliner cutters : special tools : dies and punches : jigs ; gauges. 
All trK)ls made bv apprentices include ever}' step from the securing 
and annealing of stock to the tempere<l and ground tool. 

Plumbin;r and gas fitting: after the explanation of the names and 
uses of the various tools and materials used in the plumbing trade, 
the students are iinmediat<*ly set to work on the following problems 
in plumbing [jractice: seams: overcast joint, cup joint: calking and 
making joints on cast-iron s^)il and tile drain pipes; five-eighths-inch 
round and lirancli joints, upright, vertical and horizontal : quarter 
l)end: stop cock; floor flange: two-inch ferrule: bath plug; one- 
and-one-quarter-incb round and branch joints, horizontal and ver- 
tical : on<'-and-one-half-inch round and branch joints, horizontal and 
vertiral; wall flange; half S trap; S trap; soldering nipples, small 
and larj:r: four-inch ferrules, horizontal and upright; tank seams, 
horizontal and u])right; one-half-inch round and branch joints, hor- 
izontal and vertical; five-eigbths-inch round joint, oblique: five- 
eighths-iiich round joint, overhead : plain bibb vertical branch : two- 
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iiK li round and branch joints, horizontal and vertical; two-inch 
hhort JK-nd with ferrule, four-inch short bend with ferrule, four- 
inrh trap. 

S«tiin;r up and connecting: sinks, set bowls, boilers, hot-water 
tanks, wash trays, urinaL«, closets, bath tubs. 

L»M(nrrs will be given on the following subjects: installation, 
tra])[»in;r and venting of drain, soil and waste pipes; supply drains; 
hoilrrs: tanks; fixtures : trapping of fixtures; pumps; water supply 
t'nv ((.untrv houses; disposal of sewage in c^ountry houses; estimat- 
iiiL' on eoniracts: State laws regarding plumber's license. 

The last two weeks of the plumbing course are reserved for in- 
struction and practice in gas fitting. 

Exhibit. 

I'dttrrn Shftft E rhihit. - Wttrklnfz drawings and patterns and core 
Ih»\<'> nia<U» by students in the day class, in one term of ten months. 

Mfirhinr Shnfi Krhihit. — Samples of working drawings; vise, lathe, 
^iliaper. niillinL' niarhine. universal jrrinder, drilling machine and gear- 
jMittini: work, av romplcted in a term of ten months. 

PlunOtinq Slutp Ki/u/Mf. -- Samples of working drawings and wipe- 
juiiit work on h»ad pii»es and braw* connections. 

Samples of Inst met ioind pamphlets, living mechanical drawing notes 
ami Workshop niathematics. 
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STOUT TEAINING SCHOOLS, MENOMONIE, WIS. 



Scope of Work. — The Stout Training Schools are organized 
for the special purpose of training teachers of manual train- 
ing, teachers of domestic science, art and economy, and kinder- 
garten teachers. In addition to these three special training schools 
for teachers, a school for homemakers has been organized, to give a 
thorough training in the organization and administration of the 
affairs of tlie home, tlirough the application of scientific, economic 
and art principles. 

In connection with the Menomonie public schools, thorough in- 
struction is given in drawing and shop work, and in sewing, cook- 
ing and household management. A year ago optional trade courses 
were introduced info the last two years of the high scliool course 
of study. Pupils elect architectural or machine drafting or ma- 
chine shop practice, and take two-year courses in one of these 
special sulgects in place of the regular manual training of the last 
two years of high school. 

Purposes of the Trainitif/ Schools. — These schools provide fa- 
cilities for the thorough jyreparation of teachers and supervisors 
in the fields of manual training, domestic science and art, kinder- 
garten and primary work. 

The work which each school undertakes to do in its field is three- 
fold, — academic, technical and professional. While each of these 
three phases has a content of its own and receives special treatment, 
the ])rofessional phase permeates the entire work of the other two. 
It appears in the academic work, when students are led to observe 
and consi^lor their own mental processes, to determine the use to 
be made of the subject matter in their subsequent work as teachers, 
and how they are to use it most effectively. It appears in the 
tec»hnical wnrk. wlien they are led to observe the order of develop- 
ment. an<l to considiT the mental and motor activities appropriate 
for the pro]>er development of the ])Upils they are likely to teach. 

From beirinnrng to end students are impressed with the idea 
that they nui<t not only have aecurate knowledge of the subjects 
they are to teach, and skill in the <lifrerent phases of hand work. 
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but that they must know how to teach others the things they are 
loaming, and to train others to do well the things they are trained 
in doing. 

Tho courses leading to the diploma granteil by each school cover 
two years' work. One-year graduate courses are given for those 
\\ ho \vi<h to take advanced technical and professional work. 

Training School Courses of Study, — The Training School for 
Teachers of Manual Training offers the following course of study : — 

(I) Hand work f(»r primarj' jn^des, including paper and cardboard, 
rlay work, weaving and basketry; (2) hand work for intermediate and 
irrainmar jrradt^, including wood work, pottfr>' and cement, bent iron 
ami sluN't nii'tal; (3) woodworking for swondarj' schools, includingi 
jniiicn' and cabinet making, wocxl turning, pattern making and wood 
carving; (I) metal working for secondary schools, including hammered 
iiM'tal work, molding and foundry practice, forging, and machine shop 
tlitMiry and practice; (5) drawing and design, both freehand and me- 
chaiiiral; (<!) professional work, including psychology and i>e<lagog>', 
ol)s<.Tvation of teaching, organization and management of manual train- 
uvj d.-Lssis in public fichools, hwtory of manual training, coiirs*»s of 
study in manual training, manual training c<|uipmcnt, and literature of 
manual training; (7) English; (8) ph>'sical training. 

Till* Training School for Teachers of Domestic Science and 
An <»ircrs the following course of study: — • 

( 1 ) Viuul study and its pn»imnition, including <»«Miking and M»rving; 
» J > <liftetics; (.*>) home nursing and emergencies; (4) chemistrj', inor- 
'j-AUM' aiid t*o*Ml; ('») biology; ((>) physics; (7) physiology-; (S) domestic 
art. iiulinliug plain sewing. dn*ssmaking, millincrj'. art needlework and 
textile >tutly; (9) hous<'hold management; (10) bouse d(*conition and 
t'nniisliiiii;; (11) professional work, including psychology iiikI |>eda- 
'j"».:y. olivfivation of t«'achinir and practice leachinsr, historj* and litera- 
t lit- «•!' dnim»stic wicnce. and organization and management of domestic 
-«•:«", i'c; (12) Knglish; (13) physical training. 

/.' f/'/'/' nf ('>.uf'sr<. Th<' courses leading to the diploma granted 
1.^ • ai li -rlionl pMjuirc t\\<> years' work. 

fh:t'i''.,if{ntis r'nr fhr .{ilwiisinn to the Training Srhools. — 
< i- .IratiMn fnun a four years' high school cours**, or equivalent 
• .uaii'-n, \\\]\ )»•' re(]uired for admisj^ion to each of the training 
..■!-•"•. Tin- randidatc must 1)0 at least seventeen years of agi\ 
.!' i Mi'i-t Im* |n»^.vrssri| of gi>r)d h«»alth and physical energ}*, of nat- 
" .i' *"inis- for the work, of rctincnient and goo<l character. 
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Tuition, — The tuition fee is $100 per year, one-half payable 
at the beginning of each semester. A small fee will be charged to 
cover the cost of materials used by students in each department. 

Tke Value of the Diploma. — The diploma granted to gradu- 
ates of the Stout Training Schools is recognized by the laws of 
Wisconsin as the basis for a life State certificate, legally quali- 
fying the holders to teach the subjects in* wliieh they have taken 
training in the public schools of the State. These certificates are 
accepted as a legal qualification for teaching these subjects in 
most other States. 

An attempt is made in all of this work to furnish such problems, 
methods and standards as shall: (1) train the pupils in the habit 
of careful, systematic, persistent hard work for definite results; 
(2) furnish opportunity for the development of originality, for 
self-expression within fixed limits, and for the acquisition of skill 
in the use of a variety of tools; (3) acquaint the pupil with many 
tools and typical processes of construction, fundamental in the 
industrial world; (4) engender an expression of the principles 
of constructive design, — abstract arrangement of elements, char- 
acter of execution and appropriateness of structure. 

In order to ])ring about these results, sequences of exercises are 
arranged that will allow the pupil to progress from a few simple 
processes to many complex processes that are regularly developed, 
step by step. • 

The paper and cardboard work of the first four grades centers 
about the card mount, booklet, envelo})e and box as appropriate types 
of construction. The clay work of these grades is largely simple, 
hand-built i)ottery, but comprises clay modeling from pose and 
memory images and simple ornament. The weaving includes a 
small rug in oacli grade, and a coiled mat; coiled baskets and 
rattan baslcets are made. In the early grades only enough of one 
kind of work is given to show the basic processes involved, and to 
call out the pupils' best efforts. 

Their wood work begins in the latter half of the fourth grade, 
and is extended through the first half of the fifth. This work is 
done larjrely witli the buck saw, plane, chis(»l and knife, and intro- 
duces the heavier iH'nch wood work of the sixth, seventh and eighth 
grades. The latter half of the fifth grade is given over to struc- 
tural and decorative work in bent iron. Three types of work are 
taken up in the grade wood work : useful articles, involving repre- 
sentative uses of tools arranged in a regular progression; exercise 
pieces, furnishing opportunity for drill upon particular fastenings 
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aiMl linislir^; nnd niiniaturo constructions, illustrating important 
irnlnstrial fraturcs. 

Thr wmxl work in the hi^rh wlu>ol comprises joinery and cabinet 
( oii-trnction in tlie rir>t year, and wood turnin^^ and pattern making 
in tile second year. The metal work comprises forging in the 
tliird year, and machine shop practice in the fourth year. 

I'J.rlnhit. — The exhihit from the Stout Training Schools is rep- 
n-srntative of the general character of the work of the Stout 
Manual Training School. In connection with the training school 
tnr iradicrs of manual training, hand work is carried on in the 
Mnionionic sc1hm)Is fn»m kindergarten through all the grades and 

liJL^Ii scliooj. 
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Rkpokt on the Relations of European Indds- 
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Introdittion. 

Tlir cuiiiniittrr :ij»|)oint»il l»y i\\o Massacliusi'tts Coininission on 
IiHln^lrial Ivliicatioii to visit some (»f tlic most important coiin- 
\\'\i'< <»j' ur-tmi ami ciiitral Kurofu' consisted of tlit' s^HTctary ami 
r\.(uti\r olljrrr of th«' (ommissinn an<l tlio writor. Tlio report 
of iJH- ntlicr iihmiImt of tin* rommitt«r is ^ivt'n t'lsewhcro, and 
(..\ri< tin' >jMMial schools ami sliops vi^iti'd l)y \\u* committco. This 
n-pMit ionrrriis itself chitlly with tin* rtftK-t^ of the imlustrial 
srh<M.| >y-trms nn thr \va;r«* <'arn«TS. and tin* attitud(» of tlie \va«;o 
rarmr inwards smli instnicti(»n. 

ill <oin|)arinu' tin* (^luratioiial nc<'ds of fon'i^rn jM^oph' with our 
n\\ n \\«' mn^^t of necessity compare their social conditions witli our 
own: tli'Ttforc. there have Imm-u included in this re|)ort ol>servationrt 
nil -.cue iinpnrtant fcatuns of the siH-ial <'onditions in the c*ountri4*H 
\i-.il'-d. 

Tl • I niintries vi>it« d w«Te, in order. Kn^rland, Franco. Switzer- 
!;m!. <JtrM;any, liel'jium, Holland, S<'otland and Indand. 

K\(;i..\Ni). 

In <ii«al jiritain the educational fa«iliti«*s <*<insist nuiinly of 
J.»Mi.l -. ^M.iN. <iipph-mcntiMl hy a few s<hoiars]iips and te<'hnical 
-. IimmI-. S..mc of till- latter are suhsidiz«-d hy puldic Innlieft, !mt 
a!l an* anparently inelTe<tivc, as far as the working; clasws are 
<'.mcri:,M|, iMcause of the ahsence of prepiiratofy firhools. The 
ti.iiii iiLr "f the workman is c«>nlin«Ml mainly to the workshop. 

'rV< L'j' at want in the pre*i«»nt system is not te<linieal siliool**, 
;. ;t ., 1 ' J , V l:- rif ral education, wliidi would 4'nahle tlie lioy lM»ttor 
^ ' :i:'!'.* at- l»r'»ad j>rinciples as applietl to industry an*! to alTairB 
>n. v.i'l.. TIm- ho\s at [>n-5cnt an* dropped !>y the ehicational 
I :■' M?iTi. < jii-t at th«' most im[M»rtant time in their livis. They 

!■ -. 1 H.l at fourteen years of ape. As a result, they are handi- 
• I'..' '.. want of irencral knowh^l;:!*. if. after a year (»r two. they 

. " ''.'iir«al -tudics at the t'Veninjr schr^ols. 

I!'« i- what Prof. |J. IMair. exivutive officer. I^ondon Coiintv 



Council Education StaiT, Imperial College of Technology, says on 
this subject : — 

If I wore a youiijr man livinjr in Great Britain and wanting a thor- 
oupfh trade education, I wonld do one of two thinin^, — endeavor to 
j«:et eomraittod to an industi-ial school for neprlected children, or, failing 
in that, would, feelinjr that the end justified the course, commit 8ome 
minor misdemoanor, thereby causinjr my commitment to some penal 
institution, where I would be sure of receiving the very highest trade 
training, and upon graduation receive a license as a competent workman. 

There is one element in En«jlan<l, however, that seems to Ik? 
fairly alive to iin'sent conditions. — tlie Trade Tnion Congress, 
whitli, at its last Congress of Trades, adopted the following rt»80- 
lution: — 

This ( 'outness urjres the oriranized workers t«> continue their efforts 
to socurc parliamentary and municipal rocoj;niti(m of the trade union 
education ]>olicy, which demands as essential to the well-being of our 
future citizens : — 

(1) The State maintenance itf school children. 

(2) Scientific physical (Mlucation with medical inspection and records 
of the physical dovclopnicnt of all children attendini; State schools, and 
skilled mcdiral attcFidance for any child requirinjr same. 

(3) The conijilcte dissociation of reforms (1) and (2) from poor 
law administration. 

(4) A national system of education under full popular control, free 
and secular, from the i>rimary school to the imiversity. 

(')) That secondary and technical education be an essential part of 
every chihrs education, and secured by such an extensi<»n of the acholar- 
ship system as will place a maintenance scholarship within the reach of 
every child, and thus make it i>ossible for all children to be full-time 
day i»uidls u]) to the acre of sixteen. 

(fi) That the best inteUectnal and technical training be pn)vided for 
the teachers of the children, and that each educational district sliall be 
recpiired to train the number of pupil teachers demanded by local needs, 
an<l for this purptise to establi.<h trahnnjr colleires, preferably in con- 
nection with universities or university colle<res: the cost of such traininfr 
to l>e met by .adequate irrants fri»m the national exchequer. 

(7) That the cost r»f inhieatiim shall be met by ^ants from the 
Imperial <xehequer. an<l by the restoration of misappmpriated educa- 
tinrijil endiiwnients. 

(5) That it be nn instruction to the Parliamentary Committee of the 
Trailes Tnion Conirress to formulate these pn»i)osals in a bill to be laid 
before Parliament diirinj: the forthcomiufr session. 



The mover of the resolution said, in support of his motion : — 

We sometimes talk about the danger to our industries from the fiscal 
arrangements c>f other countries; but my own opinion is that the great- 
est danger to our industries lies in the ignorance of our people. You 
kii(»w tliat the apprenticeship question is a thing of the past. Very few 
boys are now bound apprentices and thoroughly taught their trades. 
Our children will have to be taught the principles that lead up to the 
industries, so that it will be possible for the trained youth to adapt 
himself to the varying conditions by which he is surrounded, and 
remain a skilled artisan in spite of change. The government bill fails 
to e({unlize the financial burden of education, more especially in regard 
t<» the training of the teachers. 

It is a ver>' important matter, because it deals with our children, 
and what should be done for them in order to make them worthy of 
this great Empire. 1 am sure that most of you have read of the 
) physical condition of the vast majority of our children attending 
scIkm.I. — that from twenty to ninety per cent, of them are either 
foodless (ir badly fed. And it is our duty as trade unicmists and citizens 
that we should give to every family, by the State, a chance of develop- 
ing its latent talent, and sending into the world efficient citizens and 
healthy men and women. 

I want to emphasize the need for a government inquiry into the 
«nd<»wrneiit (|nestion. If the bequests were hwiked into, we should take 
away t'nan the mi<ldle and upper classes some of the schooling that 
really helmiLrs to the poor. But my side of the subject is the physical 
niM'. It is I he dnty of the State to hK)k after the children's bodies, so 
that tlie healthy body shall contain a healthy soul. It is our duty to 
lea\e the theoh.irieal questi(»n entirely out of consideration, and coma 
tn the praetieal issue by saying that no child shall be star\'ed while 
hciiii: educated; and if we want good brains, good men and women, 
let u< have the wherewithal to manufacture them. 

Intrrvlt'ws with Labor Members of Parliament, 
TIm' mm ntary of tlio Trades Union Congress said in an inter- 
vi. w that there was not a finer technical school in liondon than 
tliat attntlie<l to the People's Palace in the East End of the city, 
nf w }ii» li lir was a governor. It wa^^ a rule, lie said, to have as exam- 
iii' r< tun mm who wore nicni!>ors of the Amalgamated Society of 
Kni' n'«r< (machinists), in order to insure that results wen» ar^ 
riv.l at l.y thoroughly practical men. In addition to offering 
-« M|arvl,ij»s. the I^»n<lon County Council had institute<1 a system 
.:' ii:.inTriianie grants. Tlu^c grants in the case of juniors ranged 
in .iiiiniint from $60 to $To. One bov, whose father did not oam 
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$5 a week, liad secured a scholarship wliich took him to Trinity 
College, Caml^ridge, and the County Council made him a grant 
which kept him while he was there. The Labor Party urged that 
Parliament should do more than it had done in this direction. 

From one point of view, according to the secretary, there was 
free education in England, but the people really paid for it in 
the rates. 'J'ho school rale in London was about 43 cents in $5. 
Owing to the great subdivision of labor, now almost general, it was 
only by technical classes that a hoy could obtain a thorough knowl- 
edge of any trade. The method of subdivision of labor in the in- 
dustries was started in America, and was now being adopted in 
this country. 

An interview followed with the secretary of the Amalgamated 
Society of Kngineers (machinists), who said that ten years ago 
the apprenticeship system seemed to be dying out, and the specialist 
appeared likely to monopolize the field. During the last few years, 
however, the people had " seen the red light," and it had been 
recognized that a liuman aspect was, after all, the most important. 
In consequence, employers and employed had been somewhat en- 
couraging the apprenticeship system. On an average, a boy began 
his apprenticeship at about fifteen years of age and finished at 
twenty-one years of age. For the first two or three years no atten- 
tion was paid to his technical education, but after that the technical 
school stepped in. ^VForo subsidies were now forthcoming from the 
public authority. There were ten technical schools in London. 
That at Hattersea had 1,000 pupils. Another satisfactory feature 
was that employers were now sliowing a readiness to allow boys to 
attend classes in work time, and also giving prizes for good results. 

On account of lack of means, he believed that not more than 
one or two per cent, were able to keep their children at school after 
fourteen years of age. An arrangement had been made whereby 
every school in Lon<lon would have an opportunity of picking out 
its best stud(»nt8 for further advancement. It was also provided 
that no parent who earned above $20 a week could get his child 
educated without payment of fees. 

The education act of 1002, which in certain ways was an anti- 
demoiTatie measure, had a valuable provision enabling any educa- 
tional autliority to iinposi* a rate to the t»xtent of 2 cents on the $5 
for secondary education, which <lid not mean technical or manual 
education. This was being interpreted as a permission to sub- 
sidize technical schools. 

This same secretary expressed the ojiinion that some of the apathy 



(lisj)lay(Ml ]>y the English towards teclmical education was due to 
the " iiu'ssing ahout " which the subject had undergone at the 
hands of voluntary workers. Men who had attacked the matter 
Iiad not i<h*ntified themselves with the general labor movement. 

An important m<*mber of the Liverpool Trades Council and of 
thi^ IVchnical Education Committee said: — 

We liave practically no free technical education unless a boy secures 
a H-huIarship^ and those are limited, as the comi>etition for them 
l»rcvi-s. liifortunately the City Council keeps a very tight grip on 
tli«» money. Five thousand dollars has just been knocked oflf the esti- 
mates iiiT terhnieal education in Liverpool. We ask our boys to make 
a saeritico and improve themselves by attending evening classes. That 
nuans that the lad has freciuently to get up at 4.30 A.M. to go to work. 
He (juits work at 5 oVIock in the evening, swallows a mouthful of food, 
and rushes to his classes. We require him to do that three nights a 
week. I am an advocate of evening schools only because I can get 
imthinir bettor. What I should like to see in Liverpool is instruction 
!»ein«j triven in the masters time, and not in the boy's time. At present 
we <'an't ^et a master to grant a l>oy even an hour off. I am afraid 
that under the <*ommercial s^'stem of to-day, instead of making artisans, 
we shall he making automatic machines merely. That will be the curse 
<»f the future, and therein arises the necessity for technical schools. 
Tiitil we Icani that the apprenticeship system to>day is really only the 
leaniini: of a part of a trade, I am afraid the artisan of the future 
will he a verv* poor si)ecimen. 

In his roport to the Liverpool Trades Council this same membi»r 

Rai.l : — 

Steady protrress in most directions is the characteristic of the year's 
Work. thou<:h in some sections I must confess to a little disappointment. 
^'nu will perhaps call to mind that in my last report I laid particular 
stress u])<)n the paramount imi>ortance of the evening continuation 
classes, and urged all thinking parents to use their best endeavors to 
insure the attendance of their children at these schools, — children 
wliM. havinu: left their day w»hools^ are now taking the first steps to 
such suitable employment as will place in their hands the weapons for 
their sue<e<>ful fight in life. 

Nn «.rie. I venture to as^rt, can gainsay the importance and the excel- 
hi. re nf the work of these evening schools, and yet the gmeral public 
i> (Mmi^arativoly indifferent to that work. Between 8,000 and 9,000 
sinlents only have entered these classes daring the past sesion, and in 
]»n>)H.rtif>n to our population and in comparison with other cities it is 
estimated that, at the very least, Liverpool sliould have 15,000 scholars 
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in them. The Education Committee has done everything possible to 
popularize these schools, but has not yet succeeded in arousing the 
interest and support to which they are entitled. 

I regrret that the issue of the special circular on this important ques- 
tion by the Education Committee, at the request of the Trades Council 
to all their trades' societies, should have apparently borne such little 
result. 

Again, therefore, let me urge my fellow workers to do all in their 
power to bring home to the working-class parents of this city the 
importance of this section of our educational work. 

As chairman of the Central Technical School, I am necessarily par- 
ticularly concerned with this section of the work of the Education 
Conunittee. 

In conclusion, attention was called to the fact that Liverpool was 
behind Bootle in adopting the system of pre-apprenticeship schools. 
If a boy were to attend a pre-apprenticesliip school, it would in- 
volve a ver}' great sacrifice on the part of the parents, which, in the 
exi^*ting state of employment in Liverpool, they were not prepared 
to make. Were they doing right, he asked, to compel a boy who 
had been working eight hours, or ^perhaps twelve hours, a day to 
attend an evening school ? Unless some other system were adopted, 
they could not get the best work from boys in these evening schools, 
lie suggested tliat the trades organizations and the employers' 
organizations should be consulted in this matter, in order to see 
whether some scheme could not be drafted whereby a youth, when 
he Ir'ft the elementary sdiooL could work for one-half of the day 
and nttend a twhnioal school the other half. By that means a boy 
would 1)0 enabled to earn a little money to learn his trade, and be 
kept in touch with education. 

The secretary of the Dock Laborers' I'nion, and a member of the 
Liverpool City Council and Education Committee, said the trouble 
in this country seemed to be a small dose of technology and an 
overdose of theology. The trades unions looked with suspicion 
upon technical education, and he did not mind declaring his opin- 
ion that it was very foolish of the unions not to be alive to the 
advantages of tliat kind of institution. If the unions exercised 
xhv'iT ingenuity, they could themselves control such schools for the 
advantage of the workers, but at present there was a general sus- 
picion that the schools were being used to train boys in a manner 
which wnuld ultimately bring down wages. Even the highly skilled 
tra<le.«5 were suffering from lack of employment at the present time, 
and tli«* making of more skilled workmen might lead to the making 
of ninre employment. 
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Labor (Xovembcr, 1907) presents the contemporary point of 
view : — 

After nn exhaustive, impartial discussion, your committee decided to 
record itself in favor of the best opportunities for the most complete 
industrial and technical e<lucation obtainable for prospective applicants 
l'(»r a<hnissinn into the skilled crafts of this country, particularly as re- 
<zar(is the full possibilities of such crafts, to the end that such appli- 
<'aiits be fitted, not only for all usual requirements, but also for the 
liiuhi^t sui»ervi8ory duties, responsibilities and rewards; and your 
(ornmittee recommends that the executive council give this subject its 
early an<l dee[> consideration, examining established and proposed in- 
dustrial school systems, so that it may be in position to inform the 
Ariicri<-aii Federation of I^bor what, in the councirs opinion, would be 
tlii' wisest course for organized lalK>r to pursue in connection therewith. 

Pi DLic IIkarino on thk Subject of a Higiikr Technical 

College. 
The following general invitation to attend a public henring 
lul<l l>y the (commission was sent widely through the State both 
by letter and through the press: — 

The Commission on Industrial Education, acting: under section 6 of 
clia|>tcr '){)'} of the Acts of 1006, will pive a puhlic hearing in Room 
LMO. Stale Hnn<i». Thur^ay, Dec. 10. 1907, at 7.30 p.m., to all persona 
i!itrn>N(l in tlie question of the establishment hy the State of one or 
nmrc liiirhcr technical sohtwls or industrial colleges, providing for a 
llinr nr tour years' course for extended training in the working prin- 
( i|»l«>^ «»f tlic larirer industries of the Commonwealth. 

Anion.: the possihie types of hiirher technical institutions to be dia- 
(•n->r<l at this hearin«: two arc* to riM-eivc s}>ecial consideration, and in- 
I'Miip.atiMii is ch'sin'il from all sonnies as to the advisability of the ea- 
tahli^lmicnt hy the State of hijrher industrial schools of one or both 
ty !>«"<. 

OiM' (.f thcs4» types would he similar in character to the Massachusetta 
Institute «'l* Tcchnojotry and the \Yorccster Polytechnic Institute, both 
of whirh i?'vtitutions now rci-eive State grants. 

T't oilirr type - the industrial college — would pn>vide for both day 
.1! i\ .'MMiii..: cf>urscs to fit workmen for supervisory duties and respon- 
-iMlitir^: trie courses t<» be adapted to the needs of skilled workmen of 
( \iM>i-i«MM'«\ who do not possess sufficient academic education to enable 
'••rii to pass the entrance requirements for the existing technical eol- 
!♦'_'.> of our State. 
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An inspection of establishments maintained by private enter- 
prise proves conclusively that they are run only in the interest of 
the rnanagcnient, and without reference to the general education 
of the students. Such schools have apprentices ranging in age from 
boys of fourteen years of age to men of thirty-five years of age. 

Usually, instruction extends over a period of two years, and the 
products of the students are sold by their masters (who have sent 
them to school) in the open market. These schools are conducted 
in buildings of a veiT inferior character, and in locations very un- 
desirable. 

The apprentices are selected by their masters and educated at 
their expense with a view to becoming specifically proficient, and 
finally becoming foremen o( some departments of the master's fac- 
tory. That speed is to be acquired at the expense of knowledge 
and skill is without question, and the " shop school " is permeated 
with the " driver tutor " atmosphere. 

Xo country visited can surpass France in the general excellence 
of government schools. One is immediately and immeasurably 
pleased with their management, control and supervision. The di- 
rector of each school visited appeared to be in touch with every 
detail of his institution, and ])articularly alive to the ends that 
must be served in rounding out the knowledge to be obtained by the 
students, that they may become efficient workmen. 

The instructors must have practical knowledge of the different 
trades taught through apprenticeships, supplemented by experience 
as joumeMiien. 

Advisory members of the boards of control are supplied by mem- 
bers of trades organizations who give to the school their hearty 
support, spending much time in consultation with the governing 
boards in examining candidates for instructorships, visiting schools, 
and rendering the students much valuable assistance upon gradua- 
tirm. TiK'y also accompany them on a tour of inspection through 
many of tlie larger cities of France, visiting manufacturing estab- 
lishments, tliat they may see at close range how their future em- 
ployment is to he conducted. 

Tlie finished articles are in part used in other schools, under a 
system of interchanfre of goods. Students are allowed to take away 
som** of tlie articles mad»\ hut tlie sale of the latter in the open 
market is absolutely prohibited. 

It is of special interest to note that the trades in which the great- 
est skill has been attained are the machinist and printing trades. 
These are the I)est paid, and the only trades where the short hours 
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(>l)tain. It is also noticeable that the best schools are the machinist, 
printing and industrial art sc^hools. 

Thr general secretary of the ^lachinists' Union, in speaking of 

the s< 1hk)1s, said : — 

There was a time when trade unions were opposed to the schools. 
Thnt opposition, however, came from a misunderstanding of thoir 
intended scope. It has been totally effaced, and now we look upon the 
seliools and instructors as our best friends, and the graduates as the 
j^reatest assets of our trade unions, since they enable us to select from 
(.ur ranks the l)est artisans obtainable. One is able to get an idea of 
\ut\y niueh sou^'ht after these graduates are, when he learns that there 
are in<»re tlian 20,0<K) machinists employed in the construction of high- 
chiss automobiles alone in the Department of the Seine, and many 
thousands in the construction of locomotives, not to speak of the great 
niunhers en^a^'ed in the various other branches of the machine industry 
<»f tlic very hif;hest class. 

For the various schools we appoint members of our organization to 
act as advis«>r}' and visiting members of boards of control; thus we 
are kept in touch with the school and its' work, and are bound to keep 
tlie standard the verj' highest. 

Tlie general secretar}* of the Printing Trades of France said : — 

I believe we may be justly proud of our schools of printing, and we 
Iiave pert'eei eontidence in the ability of the director. Personally, I 
havt> L'iven niueh time to the students, and am ever ready to aasist in 
tlie maintenance of the hi<;hest standard of excellence of eqaipment 
and instnu'tion. You are aware, no doubt, that the seventeen trades 
<cinprisinir tlie printing industry have in France the foundation for the 
atraininent <>t' tiie hi;rhest intelli^nce. Thus our schools are called 
upon to snp[dy the several trades with most efBcient artisans; and that 
they do this we are Ixunid to lielieve, for we are receiving the best 
uaij^e an<l tlie shortest day of any craft in France. 

As you probably know, we have the best school of printing in exist- 
vv.rv in<lay. with all the modem types of machines and every facility 
tor instnietion. There is no doubt that as artisans we eompmre 
favniahly with those of any other country. We take great pride in 
assist ini: the apprentices from these schools, both educationally and 
iiidrj^trially. 

The French Worhman. 

'V\\<' Vrvnvh workman is deserving of the highest praiae. A good 

• !• a! i< heard nl>out his industry, his thrift, and his being the iMck- 

In.nr «»f France. Rut after meeting him face to face, one finds it 

•litli* \ili to do justice to what he sees without seeming to be guilty 
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of exaggeration. He is the true genius, — the man with the in- 
finite capacity for taking pains. Small things^ which would be 
beneath the notice of an American, are never ignored by the French- 
man. 

His favorite motto, " There is no small economy,** is religiously 
adhered to, and is, perhaps, the true secret of his prosperity and 
success. 

With him it is the sous that make the silver franc, the silver 
francs that make the golden louis. You cannot imagine an ex- 
travagant French workman. 

Of. course the French land system, which gives a stimulating 
sense of proprietorship, and brings laud into the market just the 
same as wine, butter or any other commodity, has a great deal to 
do with the success of tlie French; but not so much as his own 
innate qualities. 

The average French workman not only lives comfortably, but 
actually puts by something every year. It is true that in many 
cases his home is the merest shelter, having none of the conveniences 
of American homes. But, however far down in the social scale one 
pursues liis inquiries, he will find nothing of the wretchedness and 
gloom which are the characteristics of the homes of so many in 
Great Britain. 

Switzerland. 

Switz(Tlan<l lia.s started a strategic movement by passing a law 
com pell in;? every emj)loyer of labor who seeks to teach a trade, or 
accepts boys or girls as ai)prentices, to allow them to attend during 
the Hay, at least four hours weekly, such schools as will advance or 
assist tlxMU in their cho<ien ]Frc»fession. 

This law was passed in lOOG by a referendum vote of the people 
of the rntire nation, but only after a very spirited special election, 
in which the law was favored by the wage workers and opposed by 
the employers. Of the 100,545 citizens entitled to vote, 71,933 
took part in the election : and of these, 37,620 voted for the law and 
2S.110 against it. 

Ahstrarf of Apprentire Law, 

An a]q)reutii'e is a man or wonuin who is learning a trade in a 
workshoj) or store (this <lo('s not apply to sellers of ribbons, and 
8<^ on). 

To 1m' aihnittrd to an apprrnti«<»ship. one must have gone through 
an <*h*njfntary school, and be fourt«M»n years of a;re. To learn a 
mercantile business, a minimum a;:c of fifteen years is require<l. 
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There must be a written contract in regard to every apprentice- 
ship, signed by the master, the j)arent and the apprentice himself. 
Tlie time of service, with provisional time in which the contract 
may l)e cancelled, must be stipulated, as must also the wages to be 
paid. 

The master must look after the Iwdily and intellectual welfare 
of his pupil, and must not use the latter's labor for other lines of 
work than those consistent with the learning of his trade. 

If the apprentice boards with the master, he must be provided 
witli a ImmI to himself, and be given good food. 

Tlio period of work must not exceed ten hours daily. Only those 
a|)prtnti(rrt over sixtef»n years of age may work overtime, and that 
for not more than two liours in cases of emergency. Apprentices 
cannot Ik* com]H^lled to work Sundays or holidays except in certain 
iinlustrii's sp^ified by the government. In such cases, Sunday 
work must not cxi'^hmI six hours. 

In all cases ap])rontice8 must have ten hours' undivided rest. 

If tlKTo is a school in the district where an apprentice can ad- 
vaiKc liiiiiM'lf in a way wliich will assist him in his work, the master 
must allow fiim to attend during four hours irrfkly. 

An apprenticeship contract may Ik? annulled " for goml and sufli- 
( iint nasons,'' the latter being determineil by the court of the 
distri<-t. 

At the end of liis term, an apprentice must take an examination 
to show his prolUirncy. Tlie examination is conductc<l by compe- 
trut persons ap|M)intc<l by tlie government, the system of siTving 
<»n sui h a commission iK'ing on the lines of the limited states jury 
s\>ttiu. If an apprentice fails in the examination, he may appear 
Miraiu at the end of six months. 

riie I)<»partment of Commerce and I^bor is direct^nl to enforce 
thtse reirulations, and this is done by means of a staff of ins|K*ctor8 

• |ualitie<l to deal with the trades concerned. 

To rea< h this j>osition, various circumstanci»« have aidtMl which 
an- of ;:eneral interest, and may serve to show how enthusiastic the 
S\s i<s trade unionists are in the matter of industrial training. 

iMTOirni/iiig the lack of a general system of industrial eilucation, 
ari<l kiK^winir that they must have st^hools of their own if they were 
t'» miiijMt*' with the te<hnically educate*] French and German work- 
Mi. u. tiny forthwith estahlisluM] such schools and supporte*! them 

• lit Ml' their own funds; and so well did they perform their task, 
t!:at at |»n<i nt the ])rint<Ts, painters, shoemakers and tailors are 
r. . . i\ :n_: a lantonal suhventi«»n to assist in carrying on the schools. 
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The Ajiprcntifoshi]) School at Berne, wliich gives instruction to 
machinists, cabinet makers, locksmiths and tinsmiths, is in such 
close and harmonious relations with the workers in the trades tliat 
the products of the schools are handed over to the trades unions for 
them to sell, and the Tinsmiths' Union even gives the school orders 
for such work as is not undertaken in outside workshops. The 
director of this school expressed it as his belief that tlie establish- 
ment of such schools did not mean the sui)erseding of the ordinary 
apprentice system, but was a way of meeting the new conditions 
which will have to be met as trade work becomes more and more 
concentrated in larger factories. 

The secretary of the Typographical Association said that the 
trades unions were all favorable to the establishment of industrial 
schools, though there were those who believed that some boys would 
learn more under a master than in the school. 

Home Workers, 

Of a population estimated at 3,400,000, the home workers number 
150,000, or about 4 per cent, of the whole Swiss population. Among 
the most prominent of these home workers may be enumerated 
3.^,000 watch and clock makers, 32,000 in the silk industry, 23,000 
embroiderers, 15.000 cotton weavers, 10,000 miscellaneous weavers, 
12.000 in the straw industry, 2,000 knitters, 8,000 shirt and clothes 
makers, 1,500 shoemakers, 800 cigar makers and 800 cap and tie 
makers. 

In t\w cotton and silk industry, home work is decreasing rapidly. 
In the canton of Zurich, which is the home of the silk industT}% 
tlie report for 1905 shows that the hand looms have decreased from 
29,710 in 1883 to 1 1,720 in 1<)05. The power looms, on the other 
lian<l. have increased from 4,007 to 14,017 during the same period. 
One ]>ow(T loom does the work of 3^-j hand looms. Since 1900 the 
loss of hand lo<iins has not b»H'n made good in Switzerland, but the 
incn-jise of power looms of Swiss firms operating in foreign coun- 
irirs amounts to 30 per (('nt. sin<"e 1900. 

It is needlrss to say that the condition of home labor in Switzer- 
laml i<. on the whole, no less deplorable than in England and Ger- 
many ; but the ho])e has been expressed that with further industrial 
ilfV«'lopm<'nt and by legislation it will soon be abolished. 
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Labor. 

'I'hc Saturday half-holiday, granted by the Federal Congress of 
1IM>5. is worth mentioning, hut the efforts of the employers to in- 
fringe or to disregard it are already very noticeable. Many manu- 
facturers try to make goo<l their loss by deducting the wages for the 
hours ornitteil, and only where trade union organizations are strong 
are tiicy liable to \>e prevented from doing this. On recommenda- 
tion of thr Swiss Industrial Department, proposals for the consid- 
eration of the revision of the factor}' laws were made to the canton 
govornnH-nts. Among other demands favorable to the workers, a 
max i mum lo-hour day has b<'en grante<l. 

Tilt' TypograplnTs' Association has secured from the government 
a l»-lM»ur da\. without \n>< of pay for legal holidays, for those em- 
jrloyrd in L''»v<»rnnn'nt printing ]dant8, while a numl>er of inde- 
|)cn<lrnt printing lioiwes have grante<l an 8VL»-bour work day. The 
granting of }ioli<lays without h»ss of pay is becoming the custom of 
many rm|rloyrrs. 

These conditions, together with the fact that wages are generally 
a little higher than in Germany or France, and that no inconsid- 
cra))le number of Swiss workers own their own houses, point strongly 
to a bettering of the conditions of Swiss workers in the future. 

Germany. 
lVol)a])ly no countr}' is spoken of as frequently as Germany in • 
tl.*' matter of industrial and technical education. It has b(*en con- 
^i<!rp.l advisable, tlierefore, to study it from as many angles as 

T.oSSlMc. 

TIm* » bairnuin of the General Commission of Trade Unions of 
<i. rnianv ha- kindly furnished much valuable information regard- 
:iil: i!i'- 'livib^pnient of industrial schools, and the benefits to be 
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• .1 from tlu-ni by the working men of Germany. 



< )\\r i< L-^natly impressed with the enthusiasm of the Germans for 
' ' lat'Mn. rhfv have a profound and living faith in education. 
A \i-it to any of th«» industrial schools will convey an excellent 
•la «.: iIh' thoroutrliness of the German way, with its minute atten- 
ti'ii to .jitail and its careful union of theoretical and practical 
Ml M n-. Attendance at the primary schools is compulsory until 
Oi,- a:* Ml* inurtccn. Attendance is also compulsory at the continua- 
ti-n >. !:ool< until tfie age of seventeen or more, and employers are 
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compelled to allow youths in their service under that age freedom 
to attend the continuation schools at least twice a week during 
working hours. 

There is an elaborate system of periodical medical examination 
of all school children. 

Xowhere are children so carefully trained and supervised by the 
State as in Gennany. No wonder that the child grows up into a 
careful, precise man or industrious woman. Everywhere eulogies 
'\ of the German housewife of the working classes were heard, and 
some attributed her domestic virtues to the excellent training in 
cleanliness and cottage cookery which she received in the continua- 
tion school. 

A striking fact in Germany that must impress itself on every 
' observer is the absence of squalor. During our journey we visited 
many cities, but never saw a single person in rags. The squalor 
that obtrudes itself at every turn in London was conspicuous by its 
absence. It is not that there is no poverty in Germany. Prosperous 
as tlic country is, wages in many districts are low, and there are 
loud comj)laints about the cost of living. 

It is apparent, however, that the standard of living has risen 
enormously in the last few years, as have the prices of tobacco, 
theatres, articles of luxury and wearing apparel. Sents are ex- 
cessive. ^Fany work-men have to pay one-quarter of their wages 
for house rent : and the cost of food, especially meat, is very high, — 
a fact for which Americans were bitterly blamed. 

Extreme poverty, slums, loafers, unemployed or drunken men 

one seldom S(rs. ^fhe children of the poor are much better dressed 

\ than thosi' of (ireat Britain, and on Sunday the German populace 

turns out in quite surprisini^ly clean and neat attire. Everywhere 

are order, cleanliness, and a feeling of general well-being. 

Whatever j>overty nuiy exist, it does not show its face in the 
great cities; or, if it does, it is never in rags. 

To investigate with a view to determining the economic value of 
military training was impossible in the time at our disposal, but the 
etliciency and the carefulness of the (ierman artisan are bound to 
make a great impression on tlie observer. 

Such is the training of the (lennan workman that he will often 
refnsr to continue longer on a j)iece of work which he believes is 
being sliglitiMl l»y the contractor, or is being erected contrary to 
tin* prnvisi(»ns of the law. 

It is ilu* lu'lirf of those interested in lal)or organizations that 
tlu- s(lnM»ls are of great brnelit to the working classes, and that the 
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SOMK EXISTING TYPES OF INSTITUTIONS FOR HIGHER 
INDUSTRIAL TRAINING. 



Ill the following pages are given sufficient details, regarding 
><>iiie American and foreign schools that are oflfering insinuation 
of a somewhat analogous character to that which should be 
offered in the industrial college, to enable a judgment to be 
formed of the probable scope of work of that institution. 

In presenting the programs and other details of these schools, 
it must Ixi imderstood that the commission does not thereby 
either approve or disapprove the courses oflfered or the methods 
of instruction. 

Amkrican IIioheb Industrial Schools. 
Two American schools on widely diflFerent lines are men- 
tinned: the Lowell Institute School for Industrial Foremen, 
iJoston, which offers evening instruction of an advanwd char- 
acter; and Lewis Institute, Chicago, which offers regular «lay 
in>t ruction and sjHcial instruction in evening clai*s«*8. 

I.nn'cll ftisdluir Srhool for In^iustrial Foremen, Boston, 
riii< cviiiinir school for industrial foremen was established 
l»v tlie truste<'s of the Lowell Institute, imder the auspices of ^ 
tlic Ma«achus<'tts Institute of T(»chm)logy. The requirements 
t'nr admission are as follows: — 

Til 1m> :i«hnittc4] to the first yonr class the applicant must l>e at least 
< i'jht. rii m;it-s nf a'je aiul must pass sjitisfactorily the entrance exami- 
! ati.is. Tlioc cvaniic.atiniis may be, in n measure, <»f a competitive na- 
tiiK . .i>> it i^ liktly that \hv nnmt>cr of applications for admittance will 
l>i' l.nj. r tliaii ihv rapacity ctf the s4*h<M»l. Considerable weight will be 
Mif.Kiir.] im tin* applicant's <KM*n[)ation and practical ex|>erience. The 
r. :rv, V air o] tMi tn those «»nly who arc ambitious and willing to study, 
:i!nl wlh. purpo«^» to c<»mplete tlie full course of two years. 



18 

decade au increase of 10 per cent, in the taxable incomes of the 
working classes. These figures, which are official, speak eloquently 

for themselves. 

Technical Education in Belgium. 

In Belgium on Dec. 31, 1906, there were 602 technical, indus- 
trial, trade, commercial and domestic science schools and courses, 
ai(lo<l by government grants and subject to government inspection, 
with an enrollment of 53,959 pupils and 3,228 teachers. All 
the schools are visited at least once a year by a general inspector of 
industrial and technical education. The department of inspection 
gives advice regarding programs, progress of studies, expenses, and 
the appointment of teachers for the various institutions. For 
schools in which instruction is purely theoretical the government 
pays one-third of the expenses allowed, and for trade schools two- 
fifihs. The government also bears one-half of the expense for col- 
lections and models for the schools and for tools and machinerr. 
Government grants for technical education in 1906 amounted to 
about $340,000. 

Of the ()02 schools and courses reported on, 256 were for boys. 
These included 106 industrial schools and courses, 35 apprentice- 
ship and technical courses in weaving, 24 apprenticeship courses in 
stone cutting, 59 technical schools and courses, 14 advanced schoolB, 
and 18 commercial and scientific courses. The schools and ooursea 
have all been established on private initiative as need of them has 
arisen, the role of the government being to give general supervision 
of instruction, the promoters being allowed to choose the methods. 
Experience has shown that in Belgium, at least, such an arrange- 
ment gives excellent results. 

There are technical schools of all kinds and for all trades, accord- 
ing to the necessities of various parts of the countr}% each suited 
to local need, usages and customs. Practical work is the foundation 
of the course in every case. Considerable stress is laid upon me- 
chanical drawing, and almost all the schools give some attention 
to the theory and technolog}' of the trade taught. Both day and 
eveninir sessions are held. Some of the courses are free; for others 
tuition is char^red. Sometimes the apprentices arc paid for the use- 
ful work <h»ne ]>v them ; in other cases work for the pupils is sup- 
plied and paid for by associations of employers. The shops and 
sriiools do not attempt to produce perfcvt workmen. Skill is ac- 
quired only by time and experience. The schools give the general 
know led u»' necessary to the exercise of the trade or calling. 
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to fit tliomsolvcs for higher positions, but are unable to attend 
ronrsos during the day. 

The instruction embraces recitations, lectures, drawing-room 
l»ractic(' and laboratory exercises, and is given by members of 
tho instructing staff of the Institute of Technology. Text-books 
are ns< <1 in many of the subjects, but in some of the work, where 
tlic instruction differs widely from available books, printed notes 
an* s\i|)|»li(»d to the students at cost. Students arc exj)ected to 
|mr( Iiasc such text books, note-books, instruments and other ma- 
terial as may be reci)nunended throughout the course. 

\o rrjxirts of standing are given to the students, but those 
^tudrnts who are failing to keep well up with the work, or to 
prnfit siiflicMcntly by the instruction, are informed that they are 
imt «|ualified to pursue the course advantageously. Those who 
couipl. t(^ satisfactorily the required courts of the two years 
and pa<s the examinations are given certificates. 

Thr Srhool Year. — The present school year began Oct. 7, 
1007, ;in<l will close ^fay 22, lOOR. There was a recess of one 
\ve(»k at Christmas, and on legal holidays the exercises of the 
school are suspended. Attendance from 7.30 to 0.30 for three 
or four evenings a week is required, in addition to outi^ide 
^tihly. The schedules of courses are as follows: — 

First Yrar. Pmctical mathpmati<»s; physics; elementary electricity; 
«lt»m<*rit»< nf inochnnisin: drawinir. 

Scoiiil Yrar.' MrrhanimL- VAoments of thermodynamics, the 
^fr.iin rn.:ifio and boilers; valve crears; mechanics; elementary hy- 
ilr.inlic^: to^tiiii: lnhoratnr>'; steam and hydraulie laboratory; mechanism 
«1«'vijn niid clonHMitary machine desiirn. 

Sr. >»v(i Yfiir. Flrrtriral - - Flements of thermodynamics, the steam 
niLritio Mild hnjlors; valve ircars; direct -current machinery; alternating 
rnncnts; olortrio distribution; steam laboratory; electrical testing (lab- 
• rjitcrv^ : l;ib(»rntnry of dynamo electric machinery. 

Lewis Instifute, Chicago. 

L^ui- Tn-titnte was opened in September, 1896. It la a 
}M.]\ t. .Imi,' v;,.l:<x)l^ founded by AllenT C TiOwis, who in 1877 
If' a l> •piest for such a school, which in 1895 amounted to 
>:i.r,oo,ooo. 

TIh^ four main divisions of the school are: mechanical engi- 
n. . riuL': mechanic arts; domestic economy, and the liberal arts. 
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Ireland. 

Tlu* law regarding technical education in Ireland leaves with 
city and town councils the power and privilege of appropriating 
or withliolding an appropriation for industrial education. In addi* 
tion, it gives them the power to appoint from the said city or town 
councils advisory members of the executive committees of the several 
schools and colleges. 

An estimate of the interest in technical education can be made 
fn)m the fact that $1,000,000 is spent annually for this purpose. 
It was evident that all sorts and conditions of people in Ireland 
wen» alive to the necessity of this kind of education, and none more 
so than the trade unionists. So thoroughly convinced are the Irish 
workers of the future benefits of technical and trade training of 
apprentices, that at the last Annual Congress of Irish Trade Union- 
ists the following resolution was passed, and the secretary was 
instructed to forward a copy to the Secretary of Technical Educa- 
tion for Ireland: — 

Technical Training of Apprentices, 
This Conirress of Irish workers declares that the time at the disposal 
of apprentices for acquiring a thorough technical knowledge of their 
respective trades is at present entirely inadequate, and urges upon 
empl<»yiM*s the desirability of grantins: further o]>portunitie8, by allow- 
injr their api^rentices a few hours* leave upon such days as they under- 
take to attend the technical schools, so as to enable them to become 
more prolicient workmen; that the Department of Technical Instruction 
for Ireland be requested to press this matter u|>on local technical 
c(»mmittees and employei*s' associations throughout the country. 

Technical Education — Trades Classes, 
That this Conjrress condemns the system- that prevails in the technical 
scho<^»ls of this conntrj' in accepting: as pupils in the various trades 
classes and workshops ])ersons who are not tradesmen or apprentices, 
to the detriment and injury of lesritimate and qualified tradesmen; and 
that this Consrress is of o]>inion that the teaching imparted in those 
trade clnss^'s and shops should be confine<l to tradesmen and apprentices, 
and calls upon the jrovernors of the technical schools to see that only 
tradonn'ii nr apprentircs to the various trades receive tuition or be 
])Oi*niittcd to attend lectures in those trade classes and shops. 

Tin* institution which poems to bo of most marked interest to 
thi»si' «'n<ra.[:od in industries and also to those interested in industrial 
or«:jniizaiions is the now Belfast Toihnical School. 
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The new Iniildiii^r ^>f the Belfast school has cost the city $500,000 
aiir] the ecjuipment $200,000. It is now almost completed. The 
scjiool itself has lx»en in existence in other hiiildings for six years. 
The day school is called the Trade Preparatory School. Ei^lity- 
foiir pupils entered last SeptenilKT, UJakinp a total enrollment for 
this year of 110 pu{)ils. Boys are taken in at twelve years of age 
for a thn*e years' course. Some of them pay small fees of ahout 
$7.50 a year, others are admittcKl free, and during last year a cer- 
tain mirnher reieived scholarshi{)s of $50. Provision is made for 
l)otli hoys and ^'irls. Half of the time* is devote<1 to j^ractical work 
(hand work in wood) and half to hook work as applied to the 
lra<l(S. Tlir s«'Cond-y4'ar course includes wchxI work and w<mm1 tum- 
iIl^^ and the third year is devoted to machine shop work. The 
a\t'raLre aire of admission is thirt«H*n an<l one-half y^'ars. An 
<*\amiiiati(»n is n'<|iiire<l for admission. The ivvamination is not 
r.jiiMJ to that which a pnpil in tln» «rrainmar sch«w»l, ninth p"ade. 
could ea'iily pass. 

Ill the first year the s<'hool enrolled 3,000 pupils in the eveninp 
(•las<r< from Septemher to April. The s<'ho<d is in scission fwo 
niirlits a wrrk. hut on an a\era;:e an individual pupil atten<ls only 
two niirlits a wi'ek, other pupils attending on the othtT eveninp?. 
T!i»' rijiiipment covers all lints of industry, and includes a complete 
i«'\til«' plant. An eJTort has Unm ma<le to nnvt tln» wishes of the 
tra.lr< unions that only thos<* en^ajrnl in a trade shall rt»roive in- 
<lru« tinii in that particular line. The re^julation is not a hard-and- 
r.i-t onr, hut is LTi'nerally adhered to. Then* is a class of al)out 25 
i>n\< who are in the machine shops of the rity, and who attend on 
Mondays from !> until H. as in the s<hool in Manchester. Ahout 
.S:i:).(HH) is providrd annually hy th<' national povemnient for the 
iriaiutriianre of the schools, $^'7,000 is forthcoming: from the city 
tna-nry. and ahout $S.000 is received in fees^. 

Thr ><honl is e(]uipp<Ml for the teacliin^ of a larjre variety of 
iia 1. -. and. a< we have S4»en, is att«*nd«'d hy Imth day and eveninp 
< \i-- -. rii»* lalM»ratory e<]tiipmont is unustnilly t-xcellent. including 
'• "'li .lnMiir.il and physical lal>onitori<^, «f>«iMal laU»ratories for 
i' !»-tini: of cnL'ims and structural material, and two very fine 
• '•'riia! lahnratorirs. Rooms with a very fine «>ipiipment of ma- 
. 1 !ii« rv and a lahoratory wen* provid«Ml f<»r irivin^r instruction for 
';i\'Tij t)..' foundations for the various trades, includintr printing. 
!" "iJ' n^'Pi:. art work as applied to the industri<*s. and textile work. 
M M !i . nL'in. • riuL' was not forgotten, the huildin^r Mf\fi in part 

• 1 ind li^dited hy the same type of equipment which would bo 
\:<''t\ nil st<'ainships. 
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Tt is felt in Belfast that the institution will have a marked effect 
on the industries of this prosperous city. 

Aside from ilie Trade Pre]mratorv Schools for Boys, establislunl 
hy the Department of Technical Instruction in Belfast, Waterford, 
Kilkenny, Blackrock and Portadown, and the very liheral numlxT 
of scholarships offered, there are in Ireland 68 industrial schools 
where children are sent ])ecause of destitution or want of proper 
guardianship. Of these, 18 are for (-atholic boys, 3 for Protestant 
hoys, \3 for Catholic girls, '.) for Protestant girls, and 1 for boys 
and girls of lx>th religious denominations. 

The most interesting of these schools is the Artane School of 
Dublin, where there are about 800 boys in attendance. The school 
is in charge of the C-hristian Brothers, and the government pays 
about $1.7") ])er week for the board and care of these Imvs. 

Pupils were found here ranging in age from six to sixteen years, 
being discharged, much to the regret of the majority of those leav- 
ing the school, upon arrival at the latter age. The pupils of this 
school seemed happy and well nourished. The plant is admirably 
e<iuip]>ed for its purpose. Each boy is supplied with an individual 
bed in a splendidly lighted and ventilated dormitory. A well- 
e(iuip]KMl gynmasium was visited, as well as shops for the teaching 
of various trades. Among these were noticed spring-bed making, 
sheet metal work, printing, carpentry and joinery, cabinet making, 
farm carp<'niry, blacksmithiiig, horse-ljoeing, painting, mason work 
(a concrete bnibling being in course of erection l)y the pupils). 
tailoring, harness making, saddlery and shoemaking. Various «»th«»r 
industries were taught, including millinery and bakery. Thi'n» is 
also n cMni|)let(! plant for the manufacture of tweeds, etc., fnmi the 
raw wool to llie finishe«l cloth, all of which would l)e of iM'nefit to a 
lM)y whose home is in In'land. Th(» finished product was sold in 
the market at the nuirket prices for such commodities. It was 
learned that praeticallv all the graduates were making a success in 
life. 

The liviuL' and working conditions of the workers in Ireland on 
the wlM>le are very little inferior to those in England, and the 
pros|)«»<t for the innnediate pre-ent and future education of the 
workiTs is immeasurably brighter in Ireland than it is in England. 
It does not seem too much to venture the prediction that if the 
f)olicy of the last six years obtains during the next decade, the 
Irish workers will far surpass their English brothers in gi*neral 
edncation and technical training. 
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Section of Mechanics and 

Term III. 
Algebra, ..... 3 
Geometry, ..... 3 
Mechanics, ..... 2 
Physics (electricity), ... 3 
ludustriul chciuistry, ... 3 
Strength of material, ... 2 
(Jraphic statics, .... 2 
Exercises in inoirhanical construc- 
tion, . '. .16 
Manual training, .10 

Total, 44 

Term V. 
Industrial chemistry, ... 2 
Heat motors, .3 
Heating, ..... 2 
Kxerci.nes in meirhanical construc- 
tion, 10 

Exercises in electrical constrm'tion, 10 
Imlustrial eliH^tricity, ... 5 
Law, ...... 2 

Maimal training, .10 

Total, 44 



Electro-technics — Conduded. 

Term IV. 
Algebra, .... 
Geometry, .... 
Phy«ic8 (electricity). 
Industrial chemistry, . 
Exercises in mechanical construe- 

tioii, .... 
Civil engineering, construction. 
Hydraulics, 
Exerci.ses in electrical construction, 
Industrial electricity, . 
Manual training, . 



Total, 



Term VI. 
Industrial chemistry, . 
J I eat motors, .... 
Exercises in mechanical construc- 
tion, ..... 
Exercises in electrical construction, 
Industrial electricity, . 
Manual training, .... 



— I 



Total, 



2 
2 
3 



11 
2 
3 
5 
3 

10 



2 
3 

13 

11 

6 

10 

44 



Teclmicum at Burgdorf, Canton Berne, Switzerland. 

The instruction offered is not intended to replace the practical 
apl>reiiticcsliii) of the piii)il in the commercial shop. It is not, 
tht^rcfore, intended to prepare men for journeymen's positions, 
but rather to lit them to carry on small independent enterprises, 
and to till with success in the larger business concerns the middle 
positions k'tween jounieymen and the engineers or architects, 
i^raduates of the highest te<'hnieal schools. It is considered de- 
sirable in the majority of ca.^es for the student to have com- 
pleted his ai)i)rentieoshij) and not to enter the technicum until 
his mind has become somewhat matured. But no hard-and-fast 
rule is laid down to this effect, and workers in the trades who 
are properly qualified to make good use of the advantages of the 
s<'h<M.)l aiT not refused if they can pass the minimum require- 
iiicnfs, whieh, f»r the ])uri)ose of allowing a great degree of lati- 
\}uh\ an* made somewhat low. 

The sehonl work of each trade comprises five half-year terms, 
but the actual time spent in the school may vary from one to 
tliTfe yrars, according to tlie ability and the occupation of the 
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student. For admission to the first class of the school tho p\ipil 
must liave completed his fifteenth year; and for admission to the 
hii:h<'r chisscs he must have attained a corresponding age. lioth 
npilar and special pupils are admitted. In the case of s|x»cial 
jMipils admission to advanced standing is permitted when the 
pupil lias already pursued elsewhere studies equivalent to some* 
of tli<- rcquirrd studies of the school. As a rule, puj)ils are 
ol»liir,Ml to attend all lessons j)lanned for the course which they 
an* jMirsuing. 

rijcrc has been n<»ticed a quite general tendency on the part of 
^tihl.nts entering the school to endeavor to make their course 
a-^ lnicf as possible by starting in on the advanced courses and 
niiiittiii*: the first term's work, which is desigiu^d to lay a solid 
fniiiniatiou in nuithenmtics and drawing, on which tlie later work 
of the s(li(M»l shall rest. It has Wn found that, where the first 
term's work has l)een skipped on the ijround of studies pursut»d 
<*l>rwliere in the lower schools, tin* pupils have felt the lack in 
tin- < arly traininij: ^iven in the technicum all through their later 
coiir-i-: so that, unless a pupil has had remarkably gcKxl prep- 
am t ion, ho is advised to take the first term's foundation ciMirse. 

Ill applying for admission to the school a statement must 1m» 
ni:i«lr, (.rtifving to the date of birth; the (^msent of father or 
iriiMnliaii ( for those under agi*) : a brief outline of the ))revioUH 
e<li!(atioiial traininir, stating what schools were attended, the 
duration of attendance and the studies pursued; and what iktu- 
I'ation- liave l)een followed. Certificates from schools attended 
aii'l ••• rtiiirates of practical work j)ursued must bi' shown. 

I'litrantM' examinations are n*<piire<l to 1m» [>ass<'d rxcept in 

• •a-r-- wli. n- the Ixiard of supervision has acci'pted, in place oT 
-i!« li r\aiiiination, certiticates furnished by the applicant. The 
« iitiaiic"' n'«|nirements for the first class are aft follows: native 
laiiLniairt : ability to write a simple composition practically with- 
out nnr-: aritlimetic, — the four rules of arithmetic, common 
frMi'i.'i!-. «l.'riTiial<. |>«'rc<*ntage ; algebra, — the first four ojH»ra- 
tl"i - wiiji -implr aliT'braic terms; scpiare r'>ot, — simple e^pia- 
ti. 11- ..f tl.« tirst deirree with one unknown cpiantity: gt^mietry, 
plan. L'»"inrtrv. ir«ometrlcal drawing and simple constructive 

• li .■ .'. i!:L' : frt'liaiid <lrawimr. 

TL. T.iiiion ft-,, amounts to $5 ]K»r half year for regular pupils. 
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and 40 cents per weekly lesson per term for special pupils. Lab- 
oratory'^ supplies and school materials are an extra charge. Final 
certificates are issued to those who have completed the work of 
tlie school from the third class on; and diplomas are issued to 
tlioso who have completed the school work after a special exam- 
ination conducted in conformity with cantonal regidations. 

I>EPARTMKNT OF BUILDIXG InDUSTRIKS. 

J. Division of Building Construction, — The course consists of 
live terms. 



First Term {Summer). 
(lerman, .... 
French, .... 
Arithmetic, 



Ilourj. 
4 
4 

r> 



Algebra, ..... 4 

Geometry, . . 3 i 

Geometrical drawing, . .5 

Ornamental drawing, . 6 [ 

Handwriting, . 2 j 

Second Term {Winter). ' 

German, .3 

French, . . 3 ^ 

Algebra, . 4 j 

Geometry-, . .3 

Dewriptive geometrj-, ... 4 

Physics, . 3 I 

Clicmistrv, . . 3 , 

Architectural and engineering 

drawing, . . 5 ' 

Building ccmst ruction, . . 4 | 

Oniamental drawing, . . 4 j 

Commercial drawing, and Ixjok- ! 

keeping in th<' building buMini»sH, 3 ! 

Third Term (Summer and Winter). 
Mathematics, i)lane trigonometrj- 

an<l its applications, . . 2 | 
Practical ge<mietr>', including meas- 
urements and field exercises, 2 
Physics, . 3 ! 
Applii**! ilescriptive geometry, 3 
Theory of building, . 15 ' 
Architectural fonns, ... 4 



Building, 
Building drawing, 
Ornamental drawing, 
Modeling, 



Honn. 
3 
7 
4 
4 



Fourth Term (Winier), 
Building mechanics, including 

strains and resistances, 
Building materials, 
Stone cutting, 
Theor>' of building, including loof- 

ing and tinning, carpentry work, 

builders' iron work, . 
Agricultural building, . 
Arcliitectural drawing. 
Building estimates, 
Conducting of building 
Water supply and drainage. 
Ornamental drawing, . 
MfKleling, 
Building laws. 



Fifth Term (Summtr). 
Perspective, 
]>crtigned sketches, 
Theor>' of building copstniction, 
Stylw of architecture, . 
Grading and road 

chilling field exer c i se s, 
Heating ami ventilating, 
KlectnMcchnics, . 
Onuimental drawing, . 
MfKleling, 



2 

14 

5 

S 

4 
2 
2 
4 
3 
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//. Drpartmt nt of EntjUnenuq. — In the first and second terms the 
instinct inn is tho sani«» as f«»r pupils in the course for builders. 

Th\ri\ Term (^'Summer). Huur;*. 
Mjithiinatir-* (plain* trigonometry, 

lii^lxT urithiiit'tii* and f^raphicM), 4 
Physi.-H. 3 

Siirvi-yiriK, iii<'bi<linK ti«'I<l work and 

<lni\viii>?, .2 

HuiMing conhtrucllon, . .0 

ArrhitiM'tun*. .3 

MjuhiiMTv, inoliuling |k>w»t ina- 

("liiiM-ry, .... 3 

Constnn-tion work, . /> 

Mr(-)i:tiii<-al (irawiiig, 'nrluding plan 

druwing and titc enlarging and 

n-du<inK «if plun.x, 12 



Hours. 
Hailn>a<l con«tnirtion, 4 


Surveying, ... 
Technical dmwing, 
HuiMing niaterialH, 
Building lawn, 


5 
10 

1 
1 


Fifth Term (Summer). 




Elect n>-technic», 
Hydraulicii, 


2 
2 



Fnurth Term ( Winttr). 
HuildiiiK rn<*i-}uini4*N, including Ntat- 

ir-. rf«^iNtjiin»'> an«i hy»ln>-HtaticH, 4 

Stutirx 1 prHcti<"ul iippliratioii!*), 2 
Hridi;«- ron.«»tni«'tion, including 

priKtnal i'\<«nMs<i*.H, 4 

StoiM' rutting, 2 

UoikI making, ... 4 

H vdntulics, ... 3 



liailroatl conM ruction, including 

practical exerci«ea, 
Water supply an<l drainage, . 
Bridge building, including wooiien 

hridgen, iron bridges and rcin- 

force«l concrete, 
Statics, ..... 
(^construction exercisee, working out 

plans for water works, niad and 

railroad plans. 
Study of costs and estimaten, 
Reclamation of lanil and irrigation 

I>n>ceftM«, .... 

(ieology, ... 
I4iw, ...... 
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In tilt' mechanicrvtechnical division, including electro-technics, the 
depart riKMit f(»r mechanical enpoeers has the same instniction in the 
lii'-t (--nmnKT) term as that ^ven in the buildin^;^ department. 



.N»r<»M«/ Ttrm (Winter). Houra 



< Irrinaii. 




3 


In-ii.h. 




3 


.Mil'-l-ra. 




4 


< MNituf! rv. 




4 


I>.-.ri|.ti\ 


• K«Niin«'try, . 


4 


lM.y.1.-.. 




3 


Cli. Mil-fry 




3 


Miihaniia 


drawing. 


8 


Ski't. hiiiij. 




4 


Cotiinirn-K 


il liraru'lirs, . 


1 


li 


iini I't-rtn i Summer). 




.Mi:.l.r:i. 




4 


< itf.iiM' rv. 




3 


I>.-^.r. ,.♦.-. 


• i;.*«iiin-t rv. 


3 


P!:\~;. - It 


• I'llinc iM'.Ht. light, and 




:i..icii.*i 


'fM and I'Ui'tnrity, 


4 


Ch. -11. ■-•'•. 




3 


M.M -.t:. . ^ 




4 


K.^ -'.».... 


> 


4 


('..!i^T-;. t . 


•M. 


4 


M.-t I..I!; . a 


■1 rawing, 


9 


Coiuiiw r«i: 


1 -rifno*'. 


2 



Fourth Term {Winter). Hours. 



Mathematics, 


3 


IMiysics, 


2 


Wectro-technics, . 


2 


Mechanics, general and theoretical 


6 


Statics, ... 


2 


The«r>* of const ruction. 


7 


Construction problems. 


. 16 


Technology, 


2 


Ft/th Term {Summ^). 




Mathematics, 


1 


Th<Y>retical study of machjnfy. 


6 


tUectro-technics, 


2 


.Statics, .... 




Study of construction. 




Construction work. 


19 


( onstniction costs. 




Administration, . 




Combustion, 




HydrmuUcs, 
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In the mechanico-technical division the department for electro-tech- 
noI()p:\' has the same instniction for the first, second and third terms as 
the department for mechanical en.srineers. 



Fourth Term (Winter). Hours. 

Theorj' of electricity, ... 3 

Electric instollatiou, ... 3 

Mechaiiicd, general and theoretical, 6 

Construction theory, ... 4 

Construction exercises, 5 

Elect nj-c hem istry, ... 1 

Electro-tetrhnical practice, 6 



I Fifth Term (Sumimer). Uoun. 

, Mathematics, .... 1 
I Mcclianics, ..... 
I Construction theory, ... 1 
Construction exercises (oontiiiua- 
tion of exercises in preceding 
branch and calculations for riee- 
tric dynamos),. . .13 

EUectro-technics (electric plants 

and theory of electricity), . 5 

Electro-technical practice, 9 

Chemical practice, ... 



In the mechanico-technical division the department of chemistry has 
the same instructic»n for the first and second terms as the building de> 
])nrtmont. If particularly desired, the pupils of both the first two 
classes in this department may have an opportunity to enjoy instme- 
tion in chemistry in addition to the lessons provided by this program, 
and later on may also be enabled to carry on practical work in the 
laboratory. 



Third Term (Summer). Hours. 
Mathematics, .... 4 
Physics, inrludin^; hoat, light, mag- 
netism and electricity, 4 
Inorganic chemistry (3 hours with 
thinl-term class of mechanico- 
technical divi.Kion, ami 2 extra 
hours), ...../) 
Analytical chcmistrj', . . . 3 
Organic chemistrj', ... 3 
Chemical technology, ... 3 
Chemical laU)ratory, .15 
Theor>' of machines, ... 3 



Fourth Term (Winter). 
Physics, 

Elect n)-tochnic8, 
Minonili^gy, 
Organic chemistry, 
Analvtical chemist rv. . 



' Chemical technolog}% 

I (liemical laboratory, 

Microscopic work. 



Houn. 

4 

. 10 

1 



I Fifth Term (Summtr). 

, PliysicM (2 hours with fifth-term 
class of mechanico-technical divi- 
sion, and 2 extra hours), 
I Chemical technology, . 
Chemical laborator>% 
Agricultural chemistry, 
! Machine construction, . 



4 
6 

17 

2 
5 



I 



EUxiive Stydist. 



Law (winter term), ... 1 
2 Diffenrntial and integral calculus 

2 ! (winter and summer terms), . 2 
1 Italian (summer term). 

5 English (winter term). 

3 . (iymnastics, including fcDciDg. 
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liOi/al Higher School for Machinists, Breslau, Germany, 
The Roval Iliglier School for Machinists in Breslau oifrrs 
hii^hor instruction in machinery, metallurgy and electro- tech- 
nics. It is under the control of the department of commerce and 
industries. It is a middle technical school, and is intended for 
the education of officials who conduct and have the workshop 
iiuiuairenK^nt of machine shops and industries allied therewith. 
This institution diff(»rs from the schools for machinists who have 
only a common school education, but require at least four years 
of workshop practice*, in that it goes thoroughly into the applied 
inatlicnuitics of and the apjdication of the sciences to machine 
sh«»|) work. It differs from the highest technical institutions in 
that it d«^s not apply to the industry the higher forms of mathe- 
matical analysis. For entrance upon this school there is ro- 
qnirtMl a suthcient mathematical and general education to enable 
the pupil to carry on the work of the school, and, in addition, 
he must have had a certain amount of practical experience which 
would \h' represented by at least twenty-four months' work in 
the machine shop or similar plant. The course of study extends 
ov« r two vf^ars, and is divided into four projcressive classes, each 
coveriuir a perio<l of om^half year. The school year begins in 
the !ni<l(lle of April and the middle of October; each class is 
limited to 30 pupils. At the close of the school the pupil must 
])a-< jiTi examination lK»fore an examining committee. Entrance 
to the -iclionl may l>e either through the presentation of a school 
c< rtitieate showing that the necessary amount of prf»paration has 
hern obtained, or by examination. The tuition amounts to $19 
|M r lialf year: for foreigners the amount is $94. The schoid 
l.nil.jiii::, which was erected in the years 1002-03, cost $300,000. 
rii»' fnllowiiiir projrram shows the studies pursiH»d in the 
vari.i'- ila--e< and the numU'r of hours pir week devotrd to 



SUBJKCT. 
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Bredau. 



Class 
IV. 



Class 
III. 



Oast 
II. 



Oass 
1. 



Total. 



Study of the husiiiciut, .... 

MatbeiuaticM, ..... 

Physics. ...... 

(Jhemistrj', ...... 

Mechanics. ...... 

Elements of machinery, .... 

Steam boilew. ..... 

llotHttng en^inefl, ..... 

Steam engines, ..... 

Hydraulic motors, .... 

Gas motors. ...... 

Steam boilers. ..... 

General technology, .... 

MetalhirKy. ...... 

Ele<rtro-technic.i, ..... 

Buildinff construction, architectural me- 
chanic^< and architectural drawing, 

E.4timation of cost. .... 

Descriptive Keonietry, .... 

Sketches ana drawing for elementary ma- 
chinery courses, ..... 

Sketches and drawing for steam tK>iler!i, . 

Sketching and drawmg for hoisting ma- 
chinery. ...... 

Sketching and drawing for .<«teain engines, . 

Sketching and drawing for work appliances. 

Ijtil Moratory exercises, .... 

Ornamental lettering (optional). 

First aid to the injured, .... 

Total 



(1) 



42+1 



41 

4 
3 

4 
6 



42 



2 ^ 

3 ^8 

3 J 



2 

1 

21 
3 
2 



12 



6 

4 
1 



41 

J I" 



43 



42 



2 
18 

6 

4 
17 
11 

4 

6 

5 

3 

I 

t 

2, 

» 

12 

1 
10 

18 

4 " 

6 

6J 
4 
8 
(1) 

1 



20 



IS 



16 



1604-1 



In th(» report of the Breslau school for 1906 there is given a 
list of sixty firms engaged in the machinery and allied indus- 
tries, wlio are offering opportunities for promising workers in 
their shops to attend the Breslau school. 



Uoyal Ilifjher Technical School for Machinery and Electro- 
technics at Wiirzhurg, Germany. 
The Royal Higher Technical Scliool for Machinery and 
Eloctro-teclinics at Wiirzhurg has two di.«5tinct departments, — 
the master workman's scliool, which also has an apprentice divi- 
sion, and the higher school for machinists. The course in the 
master workman's .'«eliool is for two years, and the tuition fee is 
$«I.r>0 ]>er year. Each class has a lower and a higher division. 
Knt ranee upon the lower division requires the completion of the 
eontinnation seliool or the Sunday-school course, and there is an 
examination in (lerman and mathematies. Tn the upper dinsion 
there is required three years of practical shop experience. Diir- 
inir the year 100»*>-O7 the lower division of the two classes had 
only |ni])ils, and the upper division of the two classes 29 
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j>u|»ils. Apprentices are admitt^'d to the apprentice department 
in the inast(»r work man V school when there are vacancies in the 
schfx»l shojK 

Th<* (►hj(»ct (»f the master workman's pohool is to prepare men 
for th<' hiwcr and middle positions of the industry. The appren- 
tices work in tlie shoj) forty hours a week, and they are com- 
jmIIimI at the same time tr) attend the continuaticm school or the 
liiirhrr s(h(X)l for drawing. A definite program is laid out for 
tlir lower divisions of the first and second years of the master 
Workman's school, and the higher divisions have in addition 
hi^^licr instruction in mathematics, physics and mechanics as 
apj>li«<l to the industries. 

The higher school for machinists has for its object the prep- 
aration for the middle positions of the industry. The tuition 
fee is $10 per year. The entrance requirements for the first 
y« nr (►f th<» school are al)OUt the same as those covered by the 
hii:\i scIkm.1 courses. For another class of students who have 
ii<»! carrird on tluMr school studies to this ext<*nt, admission ti) the 
s(ho<>l may be obtained through a prc»paratorv class, nuiking the 
wliole work of the school for them extend over a iM»rio<l of thn*e 
ytai>. In the year 1000-07 in these three classes there were 25 
IMij»ils, of which 17 had had a high school education. Of these* 
J."». ♦> «»Tily had had at least a year's experience in shop work. 
In the ]>!« paratory year the mathematics and science work of a 
i!'»«m1 liitr), ^chrK.l is covere<l, and thorougli instruction in drawing 
aiiil <le-eriptiv«» geom<*trv is given in addition to shop work. 
riii- liiirlier schcnd corresponds more nearly to an American 
-r];.H»l nf t(H»hnolorry than the others mentioned. 

Ii"l/fif Uinhrr Sriifinl ftir .\fnrhiuisf.<t an/1 Ship Bnildt^rR at Kv*L 
At Kir] tliere is a TJoval Higher School for Machinist** and 
Sl'ii. J'.iiMrr-, wliieh has tliree departim^nts: one for ship buil<l- 
inj. "n« f«»r irtin ral nuiehinerv and one for ship machinery. 
ri:i- -rli.H.l i- nn«ler the control of the Minister 4»f r'ommen'e 
Mill liMln-tri« -. An additional department is in mind for Run- 
• I. IV .nl rveiiiiiir in-trnetion for shipbuilders and ma<»hini'«ts. 
I LI- -<li....l i- rrmarkably w<'ll fitted with lal>«>ratorie'*, $.*V2,.''»00 
Ii:i\iiiL' 1m. Ti . xpeiided in fittincT up an experimental lal>oratnrj\ 
Til- .niraner <M.n<ntions are relatively high. The elementary 
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mathematics and physical sciences of an ordinary high school 
course are demanded, and at least two years of practical ex- 
perience. A third year of practical shop work will count to- 
wards the examination requirements where entrance is by ex- 
amination and not by school work. The tuition fee amounts to 
$37.50 a year, but for foreigners is $187,50. The instruction 
usually occupies seven hours a day for six days in the week. 
All pupils are obliged to be insured against accident. The total 
cost of this school, including ground and equipment, was $260,- 
500. The building was erected during the years 1903-00, and 
the cost of erection and fitting was borne by the city. In the 
year 1907 there were in this school 130 pupils: in the ship- 
building department in class 1 there were 14 and in class 2 
there were 16 ; in the middle department there were 52 pupils; 
and in the department for marine engineering in class 1 there 
were 19 and in class 2 there were 29. The State pays about 
$6,250 a year towards the running expenses of the schooL 

School for Building Trades at Nuremburg. 
The special schools for the building trades must be classed 
among the higher schools, and are not to be confused with the 
trade schools for journeymen workers. These schools are car- 
ried on both summer and winter, but the winter attendance is 
usually from three to four fold that in summer. In the school 
at Xuremburg, which may be taken as a fair representative, 
thoro were, in the summer of 1906, 205 pupils; in the winter of 
100r)-()7 S20 pupils. The ex])enses of the school for the year 
1006 were a])0ut $40,000, of which $6,000 were received from 
various sources, such as tuition fees, etc. The State gave $6,500, 
])r<)fessional circles gave $8,000, and the city of Nuremburg 
$ IS, 200. There is an entrance fee of 75 cents and a tuition of 
$0 for the term of half a year. There are five classes, and in 
each class the instruction is carried on about fifty hours a week. 
F(»r entrance into the first class the pupil must be fifteen years 
of acre, and for corresponding courses must have attained a cor- 
respond indy increased afr^. To enter in the first course he must 
have had at least a year of practical work; to enter the second 
CMiirsr he must have had at least two years. There is consider- 
erahl<* latitude allowed for entrance upon the first or higher 
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course?. Pupils who have completed the common schools, equiv- 
alent to our grammar school courses, are prepared to enter the 
first year. 

The Higher School for Machinists at Aix-la-Chappelle, 
Tins school is for the purpose of educating machinists for the 
lii^^ier positions, and also to instruct superintendents and owners 
of shops, in order that they may conduct them eflSciently. The 
instruction se<ins to Ik* carried along more nearly in accordance 
with the usual technical whool plan than some of the other 
higher schools for machinists in Germany, but it belongs to the 
technical middle schools, and comee in between the lower schools 
for machinists and the technical high school. The course offered 
covers a period of two years, and is divided into four progressive 
classes of a half-year each ; here also at least two years of work- 
shop practice is required for entrance. The usual elementary 
nuithenuitics and physics of our high schools or their equivalent 
would be required for entrance into this school. 

The tuition fee is $8.75 per term of a half year, but foreigners 
hav(» to pay fivefold this amount Accident insurance is obli- 
gatory. Students who desire to attend the school, but have not 
th<' inearif^, can be excused from paying tuition; but usually it is 
only after the end of the first term that such assistance is ren- 
dercMl. Tn addition to the State scholarships, which amount to 
$T."i poT year, which are available for needy students, a number 
of other scholarships pro\'ided by the city and by private firms 
or associations are also available. The number of pupils in any 
onr class is limited to 30. 

Th(^ following schedule of studies shows the subjects and the 
nuudx r of honrs per week devoted to each during the four terms 
of tlie seh*v>l : — 
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Aix4arChappeUe, 





Class 


Class 


CUm 


(3am 




Subject. 


IV. 


III. 


11. 


I. 


TotaL 


Study of biwiness 


_ 




_ 


2 


2 


Mathematics, 


8 


4 


4 


2 


18 


Physiw 


4 


2 


— 


~ 


6 


Chemistry, 


4 




— 


~ 


4 


Mechanicfl. ...... 


6 


6 


4 


2 


17 


Elomeiita of machinery, .... 


4 


4 


2 




11 


Steam boilers, ..... 






2 


21 




4' 




HoiHting machines, .... 


— 


— 


3 8 
3. 


3 




6 




Steam engines, ..... 


— 


_ 


2 


12 


5 


20 


Hydraulic motors. .... 


— 


— 


— 


3 




3 




Gas motors. ...... 


— 


_ 


— 


2 




2 




Work appliances 


_ 


4 


_ 




4 




General technology 


— 


- 6 


4 


2 


6 


12 


Metallurgy 


— 


2 


— 


— 


2, 




Electro-technics 


- 


4 


3 


2 


9 


Building construction, building mechanics 












and building drawing. 


4 


3 


3 


2 


12 


Estimation of cf>st. .... 


— 


— 


— 


1 


1 


Descriptive geometry 


6 


4 


_ 




10 


Sketching and drawing of machiner>'. 


6 


6 


6 


— 


18 


Sketching and drawing of steam boilers, . 


— 


— 


— 


4 


:!.. 


Sketching and drawing of hoisting ma- 








4}^^ 


chinery, ...... 


— 


— 


2 4 


Sketching and drawing of steam engines, . 
Sketching and drawing of work appliances. 


— 


_ 


2 


4, 


«J 


— 


4 


— 


— 


4 


Laborator>' practice 

Kr>und-hand writing. .... 


— 


— 


4 


4 


8 


(1) 


_ 






(1) 


First aid to the injured 




- 


1 


- 


1 


Total 


42+1 


42 


43 


42 


160+1 



The officers of this school consist of: the Minister of Com- 
merce and Industry, and the president of the Royal Clonunissioii 
at Aix-la-Chappelle ; 10 curators, of whom the mayor is chair- 
man, and who are chiefly practical men in the industry'; the 
director of the school is also a member; the oorp of instructors, 
which numbers in all 12 persons; additional employees to the 
number of 5, 

The number of pupils have increased from 28 in 1902 to 64 
in lOOfi. In the summer term of 1906 there were in class I. 11 
pupils ; class IT., 17 ; class III., 9 ; class IV., 13. In the winter 
torni of 1000 there were in class I. 15; class 11., 7; class TIL, 
U: class IV., 18. In the fall of 1906 10 pupils took their 
filial examination, and in the spring 15. These pupils ranged 
iu aire from twenty-one to twenty-six years, and their practical 
experienec before entering the school ranged from one and one- 
lialf to eiirht and one-half years, 2 pupils having been admitted 
to the selKK>l by special ruling with a little less than the required 
two years of shop work. It is interesting to note that, of these 
2:^ pupils, the fathers of only 3 are put down as machinists, 
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nearly all important callings being repreaented among the others. 
This school is in constant receipt of presents of books and ap- 
paratus from individuals and business concerns. 

The Royal United BehcoU far Maehmris at Cologne. 

This united school combines the higgler school for maehine* 
construction and the ordinary school for machinists (the master 
workmen's school). The magnificent building devoted to theee- 
two schools cost, with the ground, a total of $464,000, the work 
of construction having been b^gun in July, 1902. 

The hi^er school for machine oonstruetioQ is for the purpose* 
of instructing supervisors of construetion and operating in ib& 
machine industries and those industries allied to it, as well a» 
to offer to future owners and managers or superintendents an 
opportunity for obtaining the technical knowledge n oeessa ry for 
conducting industrial plants. Connected with this higgler sdiod,. 
the course of which extends over four half-year periods, there ia- 
a preparatory school with two classes, eadi of wliieh has a. 
period of a half-year. A pupil entering the higher school enters- 
either directly or enters first the preparatory sehool, and after 
completing its course passes to the higher sbhool proper, — de* 
ponding entirely on the preparation whieh the pupQ baa re- 
ceived at the time of his application. The pupils entering tlM* 
lowest class of the higher school for machinists have to show- 
that their general education is such as to enable them to canj^ 
on the studies of this class; they must furnish proof that th^ 
have attained the necessary skill in drawing and t|iey must 
have had at least two years' experienoe in practical wminhopei. 
Applicants who have not the necessary sehool eertifieates^ diow- 
inir that they have completed regular school wwk up to the- 
re<)uir( d standard, may enter the school through a spedal ennK 
illation, in which case they must furnish proof of at least three* 
years* activity in some practical work, of whidi at least two- 
vrars liavo l)oen spent in a workshop. 

Sin(*4' ))upils entering the preparatoiy school an required to 
hiwi^ a <r«>od common school education and at least two yeaxa of 
prartiral workshop experience, it is seen that all pupils entering^ 
tli'^ liinrhf'r school by any of these three methods must havci had* 
at h^ast two years' workshop experienoe. Attention ia eaDed to- 
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the fact that the preparatory school opens up the way for any 
machinist who has had a common school education corresponding 
to that furnished by our own grammar schools to take the course 
of the higher school. 

The fee for each half-yearly session is $25, but persons from 
outside the empire must pay five times this amount, or $125. 
Deserving pupils who have not the means may be admitted with* 
out the payment of the school fee, although as a rule free tuition 
begins only at the beginning of the second term. Each pupil is 
obliged to have his life insured, on which insurance payment is 
made of a maximum amount of $750 in case of death, or $3,750 
in case of permanent disability, and of 75 cents per day in case 
of temporary disability. 

The following general program shows the subjects and num- 
ber of hours devoted to each in the various classes of the prepara- 
tory school and of the higher class itself: — 





a. 


Preparatory School. 






No. 


SUBJBCT. 


Term 1. 


TMin2. 


Total. 


1 


German, ...... 


6 
6 
12 
2 
6 
2 
4 
2 


8 

12 
2 
6 

2 

A 


14 


2 
3 

4 
5 
6 
7 
8 


Practical arithmetic. . 

Mathematics. 

I'hy«ic«. 

Geometrical drawing. . 

Chemistrv. . 

Technical freehand drawing. 

Penmanship, 

Total. . 






12 
24 

4 
12 
4 
8 
2 








40 


40 


80 



6. Higher School for Machinists. 







Term 1. ! 


TuiM 2. 




No. 


SUBJKCTF. 


ClvLna 


Clan 


ClMS 


ClMS 


TotaL 






1. 


2. . 

1 


1. 


2. 




1 


Conimerci.il law 


_ 




_ 


2 


2 


•> 


M.-itht'inriticH, . 








» 


4 


4 


2 


> IS 


A 


I'hvsic-*. 








4 


2 


— 






4 


('h«'fiii'»trv. 






4 


— 


— 


— 




-> 


Mfch.'injci. 






6 


5 


4 


2 


17 


rt 


KliMiicrit" of inucliincrv. 








4 


4 


2 


1 


11 




.*<t«';irii hoilrri. 








- 


_ 


2 


2 




s 


TlniMtini; nKichinirv. 








- 


_ 1 


» 


3 




u 


St«*:iiii cnt;in*>:4. 






I — 


- 


3 


2 




in 


Ilvilniiilii' motor*. 






- 


— 


- 


3 




11 


Cii%M motor*. 






— 


- 




2 




U 


M.-u-hinc tooN. 






- 


4 


- 


« 




i:i 


Gcnpnl fi'chnoloKv. . 






_ 




4 


2 




U 


Mi't:illiiruv. 






— 


2 


— 


~ 




1.-. 


KlfH-fni-tcfhnicH. 






— 


4 


3 


2 


i • 
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b. Highm^ School for MaAinmU-'CtmawM. 






Subject. 


Tbbm 1. 


1 Tbbm 2. 




No. 


dam 


OaM 


Obm 


GteM 


TotsL 






1. 


2. 


1. 


2. 




16 


Huil(iiii|c ronntructioa. raeefaaiiMi Mid 
drmwinc. ..... 


4 


8 


3 


2 


12 


17 


KntinwtM, 


<• 


— 


— 


1 


1 


18 


Dmcriptive geometry. 


e 


4 


<• 


<• 


10 


19 


IVineiplet of maehiiiery, mrhiiw 














•ketchinc and dmwinc. . 


e 


e 


e 


— 


18 


20 


Steam boilera, sketeliiBS and drawiac. 






•> 


4 


4 


21 


HoiAtinf machinery. akeCchinii aad 














drawinc, 


— 


— 


2 


4 





22 


Steam enffinei, nketehinc and drawinK. 


— 


— 


2 


4 





23 


Machine toolii. sketchinii and drawiog. 


<- 


4 






4 


24 
25 


Laboratory practiee. 


(U 


"• 


4 


4 


8 


2« 


Tint aid to the injured, . 

Total 




— 


1 


— 


1 
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Machinists' School for Master Workmen in Cologne. 
This school has for its object the preparatioii of workmen to 
fill the lower superTisoiy poeitions in the machine induatrj, — 
that is, master workmen, master mechanics and the ccmdnctors 
of small shops ; and to furnish the owners of small shops with 
the necessary technical knowledge, espeoally in drawing, for 
cnrrving on their business. The school has three progresstTe 
classes, each covering a period of a half-year. The pupils enter 
at the bepnning of the term; the winter term extends frcm 
October 18 to March 18, and the summer term from April 2 to 
Aii/^i.M 24. Pupils desiring to enter the lowest class must for- 
nish proof of a good common school education and of at least 
four ytars' practical workshop experience; in addition, it is 
most desirable that they should have attended a continuatioii 
school. Pupils may enter advanced dasses upon furnishing 
proof of their fitness to take part in the instmetiim. At the 
c1os<» of each term pupils receive class oertifieateB, showing how 
industrious they have been and how far they have advanced in 
their studies. Pupils leaving Uie hi^^er dass may appear be- 
fore n royal examining committee for a school diploma. The 
tuition fee is $7.50 per school term, and is payable in advanee; 
foreipiers must pay five times this amount Deserving pnpilB 
who have not the means of paying their tuition nuqr enter the 
school without paying the fee, but it b seldom thet a pnpfl is 
admitted without the payment of the lee antH he begina his 
second term. 
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The following program shows the general studies for each 
class and the number of hours per week devoted to each : — 



Cologne. 





Clahs 111. 


Clahh 11. 


Clami I. 


SinjF.CT. 


» Term, 


h Term. 


i Term. 


4 Term. 


i Term. 


i Term. 




10 Wk«. 


10 Wk». 


lOWkn. 


10 Wk*. 


lOWks. 


10 Wk*. 


Gpriiuin, .... 


8 


8 


2 


• 2 


_ 




Arithinetir. .... 


S 


8 


2 


2 


* 


_ 


Writing, .... 


2 


2 


— 


- — 


— 


• 


G«H)iii«»trir and projection draw- 














inR 


22 
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6 
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Terhniml frcchund and working 














drawing 
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— 
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Geometry 


6 


6 
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- 
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PhyMic^, .... 
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— 
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4 
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.> 


Clieniistry, .... 


— 


— 


4 


— 


— 


.. 


Elertm-technicji, . 


— 


- 1 


— 


— 
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Mathen)atic.>4. 


_ 
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Mechimirs and re»i.'<tant force. . 
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1. Machinery parts, theory 














and practice, . 
2. I^lachine t«M>ls, theory and 
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practice. 
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3. Steam bf)ilerH, theory and 














practice. 
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4. Study of machines: — 
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No. 1. Heavy machineH, 














theory anti practice. 
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No. 2. iloisting machines. 
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Technology (metalhincy and 














Htudy of material.-*). 
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Bookkeeping and estimation of 




1 
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Building construction. 
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I.,«gal knowh^ige. . 
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2 


Ijihoratory pnictice. 


- 
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4 


First aid to the injure*!, . 


46 
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- 


- 
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2 


Total 


46 


48 


48 


48 


4S 
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to study. The character and amount of the instruction are such 
that attendance is required for three or four evenings a week, and 
men who cannot also devote considerable time to study away from 
the school cannot derive full benefit from the instruction, nor per- 
haps maintain their standing. 

To be admitted to the courses the applicant must be at least 
eighteen years of age, and must pass entrance examinations in 
arithmetic (including the metric system), elementary algebra, 
plane geometry and mechanical drawing. In addition to the ex- 
aminations, considerable weight is attached to the applicant's 
occupation and practical experience. 

The shrinkage in attendance has been comparatively small. 
The size of the first-year class has been about 70, and that of the 
second-year class about 50. Ninety men have been graduated in 
three classes, — about 30 in each class. 

A great variety of occupations are represented in the school, 
but usually about half the number of students are draughtsmen 
or machinists. The men have come from about thirty different 
companies or corporations in the city or the vicinity. Their aver- 
age age has been about twenty-seven, and nearly all of them have 
attended high school or have passed through that grade. 

It may be supposed that men who are following industrial pur- 
suits during the day are not in a condition to receive instruction 
after their day's labor, and that instruction under such conditions 
can be of but little profit; but it can be safely stated that for the 
four years of the school's history the men have spent two hours at 
the school three or four evenings a week and as many more hours 
at home in study for a school year of thirty weeks, and have 
achieved thorough efficiency in their studies. 

The training which they have received has been of high grade 
in the same subjects that are presented in high-grade mechanical 
or electrical courses, — training which is aiding them to make more 
rapid progress, and to advance to a higher point than would other- 
wise have been possible. 
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Status of the First Class Graduated, Class of 1906. 



Occupation when 
entering the School. 


Occupation In 1907, 
Two Years after Graduation. 


Increase of 

Salary 
(Percent.). 


Draughtsman, 

Engineer, 

Fireman, 

Chief engineer, 

lUAtruraent maker 

Junior civil engineer, .... 

Meter man 

Testinar, 

Draughtsman, 

Draughtsman 

Engineer, • 

Repair man, 

Chief engineer, 

Draughtsman, 

Draughtsman, 

Machinist 

Draughtsman, 

Draughtsman, 

Tool maker 

Wire chief, 

Draughtsman, 

Clerk 

Clerk, 

Foreman, 

Electrician, 

Draughtsman, 


Draughtsman, 

Treasurer and manager, . 

Draughtsman, 

Chief engineer, 

Student, 

Assistant civil engineer, . 

Meter man, 

Testing 

Draughtsman 

Draughtsman, 

Engineer, 

Foreman, 

Manager, 

Designing draughtsman, . 

Draughtsman, 

Draughtsman, 

Assistant master mechanic, 

Draugbtoman, 

Superintendent, .... 
Assistant engineer, .... 

Draughtsman, 

Assistant, 

Assistant superintendent. 

Foreman, 

Electrician, 

Student, 


88 

.1 

4 
67 

91 
10 
60 
50 
27 

.t 
150 

_i 

49 

67 
167 

88 
100 

-4 

83 

100 
200 
29 


Averatre increase of salary, abont .-...---- 


70 









1 Unknown. 



« Some. 



* Very material. 



4 Material. 



Exhibit. — Two wing frames, including photographs of build- 
ings, laboratories, apparatus, etc., of the Massachusetts Institute of 
Toohnolog}', used by the School for Industrial Foremen; also, 
specimen examination papers and students' drawings. 




42 



THE TECHNICAL HIGH SCHOOL, SPRINGFIELD, MASS. 



General Character of the Curriculum. — The Technical High 
School is an independent public higli school, free to all properly 
qualified boys and girls who hold a legal residence in Springfield. 
Its curriculum is designed to combine and correlate practical 
training with a full course of academic studies. Strong courses in 
English language and literature, mathematics, science, history, 
French, German and Latin are offered; but the distinctive feature 
is the recognition of the principle that the activities of home life 
or of an industrial or business career should properly begin in 
school. Every boy in the technical division of the school is required 
to take four years of mechanical drawing, together with freehand 
drawing and design; and four years of varied practice in the use 
of hand and machine tools, in order to secure the educational ad- 
vantages of manual and technical training. No attempt, however, 
is made to teach either the mechanical or the building trades as 
such. The courses of instruction offered to the girls in the technical 
division have been laid out on the same broad and liberal lines as 
those for the boys. A good general education is also given in the 
commercial department, in addition to special training in com- 
mercial branches. 

Program, — The program makes liberal provision for general 
education, not only in the cliaracter of the subjects chosen, but 
also in tlie time allotted to these subjects and in the correlation 
of the work of the various departments of the school. Four years 
of work are given to the five main groups of liberal studies, viz., 
language, literature, mathematics, science and history; while the 
drawing, the bench work, the machine tool work, the practical work 
in the department of household arts and in the commercial depart- 
ment, which are distinctive features of the curriculum, form a 
considerable part of each year's program. 

The Mechanic Arts, — Instruction in the mechanic arts is given 
for the most part by practice at the drawing table, the bench, the 
forge and the lathe: but lectures and demonstrations by the in- 
structors are frequently given, and a considerable number of written 
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exercises and tests are required of the students in all mechanical 
departments. Thorough instruction in drawing is given throughout 
the four years. The methods taught conform to the practice of the 
modern shop and drafting room. A great part of the first year's 
course is given to exercises which teach the importance of accurate 
and painstaking work, and throughout the entire course there is 
constant practice in independent numerical calculations connected 
with the work. In the first year a beginning is made in constructive 
design, which is continued throughout the second year. Some of the 
work of every boy in the wood working and in the forging depart- 
ments is based on his own original designs previously made in the 
drawing room. Considerable time is also given to freehand sketch- 
ing of machine details, in order to make the students proficient in 
representing machine parts quickly and in sketching details from 
assembly drawings. The work of the senior year in elementary ma- 
chine design is supplemented by the work of the pattern making 
and machine-shop classes, which make use of drawings made in 
the school. The shop exercises are planned to embody some definite 
mechanical principle, and to bring into use, in proper order, the 
various tools and machines. They are designed to give training in 
careful, systematic, intelligent workmanship. 

Ilouseh old A rts, — The technical work for girls is confined prin- 
cipal ly to the scientific principles and processes involved in the care 
of a home. In the organization of this work three main lines are 
followed, which may best be described as pertaining, first, to the 
house itself, w^ith the various rooms and arrangements for living; 
secondly, to clothing; thirdly, to foods. In connection with the 
first division some instruction is given in work in wood, paper, 
leather and other materials. Design, both constructive and deco- 
rative, especially as it finds application in the interior of the home, 
forms a considerable part of the instruction under this division. 
Drawing is taught as the universal language of constructive design. 
Applications are foimd in model rooms or in certain elements in the 
interior arrangement of homes, in so far as such things may be 
made available in the school for instruction purposes. The prin- 
ciples of plumbing, sanitation, ventilation, heating, lighting, decora- 
tion and general repairs find their place under this division of 
the work. 

Tender the line of clothing the aim is to teach sewing as hand 
work, including practical knowledge of the various kinds of stitches 
and their uses; a study of the forms and construction of garments, 
including design, drafting, cutting, fitting; a study of the history, 
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manufacture and nature of fabrics, tlieir qualities and cost, through 
all of which artistic effect as well as utility is emphasized. 

The instruction in connection with foods is based upon a thor- 
ouglily scientific study of the principles involved. This calls for 
some general knowledge of physics and chemistry, and special 
knowledge of the same sciences as applied in this work. Lessons in 
biology, including bacteriology, in physiology and hygiene, and in 
tlie composition and nutritive value of foods, are given. A large 
amoimt of laboratory work in cooking is necessary. But it is not 
merely cooking; it is systematized, and put upon a scientific basis. 
The aim is to teach pupils not only to know the chemical composi- 
tion and nutritive vahie of foods, but to be familiar with the 
chemical and physical changes caused by cooking, and the relation 
of all these changes to the processes of digestion and nutrition. 
Graduates from tliis course should be able, from their knowledge of 
tests, to protect their households against adulterations and every 
form of inefficiency in the preparation of foods. They also be- 
come acquainted with practical household sanitation. The ulti- 
mate object of all this work is to fit the young woman graduat-e to 
supervise the selection, cooking and serving of the food of a family 
or an institution in a thoroughly scientific way. 




SPRINQFIELO TECHNICAL HIQH SCHOOL. — Household Science. 




SPRINGFIELD TECHNICAL HIGH SCHOOL. — Household Arts. 
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Evening instruction, similar to day courses, on the same ma- 
chinery and by the same teachers, is given for the benefit of workers 
in local mills and machine shops who cannot spare the time or 
money lor the day course. The instruction in the evening classes 
is divided into sections, so as to give the greatest possible facilities 
to mill workers to ol)tain such instruction as they may require. 
This sectional curriculum is to some extent adopted in the day 
courses, and is a f(»aturc of the school that should commend itself 
to those men who have a limited period which they can devote to 
taking a day course of study. A man may enter for a period of 
several months, in order to qualify himself in some special branch 
of the work. This principle is adopted so that a maximum of in- 
formation on any special subject may be obtained in a minimum 
of time. 

The requisites for those attending the evening classes are that 
the pupils must be at least fourteen years of age, and must pass 
an entrance examination in arithuietic and English, or present 
satisfactory evidence of the necessary qualification in elementary 
education. Four evenings a week are devoted to the evening classes, 
there being no charge for students attending such classes. 

Students are required to supply themselves with such Ixwks, tools 
and materials as are recommended by the school, and must pay for 
any breakage or damage they may cause. The cost of the supplies 
varies from $8 to $15 a year. 

Diplomas are given on the satisfactory completion of a course of 
study extending over the period named in connection with each 
course, if the student's record is otherwise satisfactory. Students 
taking special courses, in most cases, are entitled to a certificate if 
they honorably and satisfactorily complete the course of instruction 
scheduled. 

The following courses are offered in the day classes: complete 
cotton-manufacturing course (throe years) ; cotton carding and 
spinning course (one year) ; weaving course (one year) ; designing 
course (two years) ; chemistry and dyeing course (two years) ; the 
complete knitting course (three years). 

The courses in the evening school correspond very closely to 
those given in the day classes. Two evenings a week are devoted 
to instruction. The courses pursued follow: carding, spinning and 
combing course (two years) ; mule-spinning course (one year) ; 
ring-s|)iiming course (one term) ; cotton-sampling course (one 
term) : spooling, warping and slashing coui-se (one term) ; plain 
weaving and fixing course (one year) : fancy weaving and fixing 
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Day and Evening Classes. — This school is designed to meet the 
needs of two distinct classes of students : one, the day class, being 
those who wish a preliminary training in the manufacturing indus- 
tries before entering upon the practical work of the mill ; the other, 
the evening class, being those already at work in the mill, who feel 
the necessity for a training in the principles of the art and a greater 
knowledge of all the departments of their chosen vocation. 

Great care has been taken in choosing the instructors, the men 
having been selected from a large number of applicants, not only 
for their great practical experience, but also for their ability to 
impart successfully their knowledge to others. In addition to a 
faculty of seven instructors, there are ten assistant instructors in 
the evening classes, who are employees in the mills during the 
day, and are experts in their various lines. 

Specializes in Cotton Manufacturing. — Great attention has been 
paid to the method of giving instruction, and no time is wasted on 
unnecessary work. Each student is busy every minute of the school 
hours, on practical problems that are used every day in the mills. 
Each department has models of the important parts of the various 
machines that give to the student great advantage in pursuing his 
investigations. The school deals entirely with cotton, believing 
that by specializing in one branch the courses can be brought to 
the liighest point of efficiency. 

Through the liberality and courtesy of the various machine build- 
ers, our equipment is especially adapted for giving thorough in- 
struction in the manufacture of cotton goods, from the raw material 
to the finished product. The carding and spinning, weaving, de- 
siring, chemistry, dyeing, cloth room and engineering departments 
aro thoroughly equipped with all kinds of modem machinery. In 
many cases several makes of the same kind of machine have been 
installed, with the idea of more firmly fixing in the student's mind 
the instruction that is given. 

Regular Day Courses. — The following regular courses are offered 
to day students : — 

No. 1. General cotton manufacturing, three years: this course is ar- 
ranged for those who wish a general training in all departments of 
cotton manufacturing:. It includes thorough instruction in carding, 
spinninjr, weaving, designinpr, chemistry, dyeing, drawing and engineer- 
inpr. A diploma is frfven on the satisfactory completion of this course. 

No. 2. Desi^rning and weaving, two years: this course is offered to 
stiulonts who wish to specialize in designing and weaving. In addition 




50 

to these subjects, courses in carding and spinning, engineering, and 
mechanical drawing are included. A certificate is given on the satis- 
factory completion of this course. 

No. 3. Chemistry and dyeing, two years: this course is offered to 
students who wish to specialize in chemistry and dyeing. It is adapted 
to fit young men for responsible positions in bleacheries, dye and print 
works; with manufacturers of and dealers in drugs, chemicals and dye 
stuffs; and for such other places as require the services of a textile or 
analytical chemist. A certificate is given on the satisfactory comple- 
tion of this course. 

Instruction in special courses are arranged whenever possible. 

Special Courses for Evening Students. — Courses are offered to 
evening students, each course covering a department in the mill. 
This plan allows the students to get instruction in any one branch 
that he may desire. The following courses are offered : — 

No. 1, picker and card rooms, two years; No. 2, ring spinning, twist- 
ing and warp preparation, one year; No. 3, mule spinning, one year; 
No. 4, mill calculations, one year; No. 5, plain weaving and fixing, one 
year; No. 6, box and dobby fixing, one year; No. 7, Jacquard weaving 
and fixmg, one year; No. 8, designing, three years; No. 9, general chem- 
istry, one year; No. 10, qualitative and quantitative analysis, two 
years; No. 11, dyeing, one year; No. 12, advanced dyeing, one year; 
No. 13, elementary designing and cloth analysis, one year; No. 14, Jac- 
quard designing, one year; No. 15, steam and electrical engineering, 
two years. 

Entrance Requirements. — Applicants must be of good moral 
character, and at least sixteen years of age. A certificate of grad- 
uation from any high school admits a student without examination ; 
other applicants are required to pass examinations in arithmetic and 
English. 

Tuition. — The tuition for day students is $100 per year for resi- 
dents of Massachusetts; for non-residents, $150 per year. No 
charge for tuition is made to evening students who are residents of 
Fall I?iver; for non-residents the tuition fee is $5 per year. The 
school hours for day classes are from 8.30 a.m. to 12.30 p.m., and 
from 2 P.M. to 5 P.M., except Saturday afternoon. The school hours 
for evening classes are from 7.30 p.m. to 9.15 p.m., Monday, Tues- 
day, Thursday and Friday. 
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BEVEELY EVENING INDUSTRIAL SCHOOL, 
BEVERLY, MASS. 



The Evening Industrial School in Beverly consists of classes in 
architectural and mechanical drawing and shop mathematics. It 
lias heen conducted by the city as a part of its regular evening 
hi<i:h school, but this year the school committee asked the Massa- 
dmsotts Commission on Industrial Education to establish and 
supervise these particular classes. 

Instruction. — The instruction in mechanical drawing calls at- 
tention to the dominant manufacturer's interest in Beverly, — the 
United Shoe Machinery Company, more than 80 per cent, of the 
members of this class being employees of that corporation. The in- 
struction is given by three members of the engineering staff of the 
company, and the work is, as would be expected, very closely related 
to tlie daily occupations of the men. One of the most noticeable 
features of this work is the insistence of mechanical drawings which 
would be readily intelligible in a shop. Possibly less attention is 
given to formal demonstration than is the case in some other schools. 
The architectural drawing, which is taught by a local architect, takes 
in largely the ambitious young carpenters and men in the building 
trades generally. 

The aim of this work is not so much toward making complicated 
and accurate drawings as toward ability to read or interpret the 
plans witli which any man in the building trades comes in daily 
contact. Of course the work in drawing, either architectural or 
mechanical, involves a certain amount of mathematics, this being 
especially true of the mechanical drawing. No attempt is made in 
the drawing classes to teach mathematics^ as there is a class in shop 
mathematics for that purpose. By having the classes in mechanical 
<1 rawing and shop mathematics meet on different nights, it is pos- 
sible, and in many cases the opportunity is taken, to carry both 
courses. The shop mathematics deals largely with the elements 
of algebra, geometry and trigonometry and their application and the 
solution of shop problems. The teaching of the elementary prin- 
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ciples does not vary greatly from the ordinary method of handling 
pure mathematics, but the use of shop examples as illustrations 
and the custom of bringing into the class actual problems arising 
in the shop would give the work a very practical character. 

At first sight it may seem strange that trigonometry should be 
attempted in an evening class for mechanics ; but a knowledge of the 
character of the work in the shops of the leading industry of the 
town fully warrants the introduction of this subject, as meeting an 
actual need of the workman. 
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CAMBRIDGE EVENING INDUSTRIAL SCHOOL, 
CAMBRIDGE, MASS. 



Tlie evening industrial schools in the city of Cambridge were 
established by the Massachusetts Commission on Industrial Educa- 
tion in the fall of 1907, and were the first schools established by 
the commission in the Commonwealth. 

Anticipating favorable action on their petition to the commis- 
sion, the school committee had made tentative arrangements for 
starting the work; consequently, the classes were opened very 
promptly, with a full organization t)f teachers, and the enrollment 
on the first night was very gratifying. 

It should be said, as possibly explanatory of the great interest 
shown in Cambridge, that for the past nineteen years the city has 
had a most excellent manual training high school, — in fact, the 
first one established .in New England. From this school the idea 
of industrial training has grown, imtil its merits were seen by 
many who were already employed. 

Equipment. — The equipment of this school being of an emi- 
nently practical nature made it more available for work with 
practical mechanics. The question of equipment on a practical 
basis is one which should engage the attention of any municipality, 
especially with the present tendency towards industrial training for 
practical men. In many cases the school equipment is entirely 
inadequate to furnish suitable instruction to the average workman. 

These evening schools, together with others in dressmaking and 
freehand drawing, had been operated by the city for two years. 
By the present establishment of the commission these are unified 
and brought under control which views with the greatest concern 
the necessity for uniform instruction in each subject so far as is 
possible throughout the Commonwealth. In nearly every case in the 
city tlio size of the industrial school established was limited only 
by tlie available room and equipment. 

Classes are open in machine shop, blacksmith shop, pattern shop, 
aroliitectnral and mechanical drawing, shop mathematics, freehand 
drawin^r, dressmaking and millinery. 
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The total enrollment in these various schools is over 500, and 
the percentage of attendance varies from 70 to 96. The general 
plan of instruction is, of course, governed largely by the class of 
people applying for it. It is found necessary in almost every 
case to assume that the pupils have made very little progress in 
the subject taken. The work at first is exceedingly elementary, the 
advance being governed entirely by the ability of the pupil to 
assimilate the instruction. 

The equipment in the various lines is typical, possibly not the 
best in some respects, but what seems available to the general 
conditions. 

Courses, — Excepting machine shop and shop mathematics, the 
courses are separate, and all are given three evenings each week. 
The length of term is twenty-two weeks. The number of pupils is 
as follows : — 

Shop mathematics, machine shoif, 47 

Pattern shop, 15 

Blacksmith shop, 13 

Mechanical drawinjr, 42 

Architectural drawing, 24 

Freehand drawing, 37 

Dressmaking: and millinery, 129 

Dressmaking and millinery, 112 

Dressmaking and millinery, 76 

Dressmaking and millinery, 37 

Total, 632 
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NEW BEDFORD EVENING INDUSTRIAL SCHOOL, 
NEW BEDFORD, MASS. 



During the winter of 1906-07 the school committee of New Bed- 
ford maintained an evening school of electricity, which was started 
by a petition for such a school from a large number of citizens. 
In the fall of 1907 the school committee asked the Massachusetts 
Conmiisslon on Industrial Education to establish a school along 
similar lines, and the classes were opened with about the same en- 
rollment as during the previous year. 

Equipment. — The equipment of the high school is available for 
this work, and some special apparatus has been installed to aid in 
demonstration. One of the noticeable features, both of the regular 
ccjuipment and of the special apparatus involved, is the presence 
of a large number of commercial machines, while the ordinary 
laboratory methods are used in developing the theory of practical 
application as shown by commercial apparatus under working con- 
ditions. 

Instruction. — The school comprises seven different classes, imder 
the general direction of the head of the science department in the 
hi<rh school. The classes in laboratory and advanced electrical 
laboratories, elementary wiring and lectures on electrical subjects 
form an excellent preparation for the course in dynamo construction 
(w central station practice. 

The course in gas engines, combined with the lectures on the 
theory and operation of internal combustion arrangements, seems 
to be somewhat at variance with the title of industrial schools of 
clootricity; but the use of the gas engine as a prime mover is in- 
creasing so rapidly that it bears a closer relation to the subject 
with every year of progress. This course is an eminently practical 
one, as the photographs shown in connection with this exhibit will 
indicate; and the two views of the gas engine laboratory show 
oxaniplos of nearly every type of commercial gas engines. They 
are all equipped, ready to run, and form a valuable addition to the 
theory of operation as outlined in the lectures. The length of the 
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course is ten weeks, one niglit being devoted to each subject, so that 
those who desire may combine two or several courses, siicli as ele- 
mentary laboratory and lectures or elementary wiring and lectures. 

A course called electrical arithmetic is offered, for the benefit 
of those who wisli to get instruction in the mathematics which apply 
directly to electrical work. This course is also taken in conjunc- 
tion with that of d}Tiamo construction or advanced laboratory. 

The feeling has been that all workmen would prefer to double 
up courses in this way during the short term, rather than enlist 
for a longer term in one subject only. 

The number of pupils in each course was as follows: — 



Elementary laboratory, lectures, theory and practice, 

Advanced laboratory, 

Elementary wiring, . 

Central station practice, 

Gas oncines, 

Elei'trical arithmetic, 



15 
8 
20 
10 
20 
5 



Total, 



78 



Exhibit. — Two photographs of engine equipment, one of the 
elementary laboratory and one of the elementary wiring class room. 
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MANHATTAN TEADE SCHOOL FOE 6IELS, 
NEW YOEK, N. Y. 



History. — The Manliattan Trade School for Girls was estab- 
lished in November, 1902. Its aim has always been to train girls 
who are leaving the public schools so that they can enter a trade 
with enough skill to make a living wage possible, and enough in- 
telligence to advance to more responsible positions. This it tries 
to do as quickly as the individual can progress, the length of time 
necessary averaging one year. The tuition is free to young girls. 

New York girls can obtain good wages in dressmaking, operating, 
novelty work and millineiy; therefore, these trades were intro- 
duced, with art and academic work to throw side lights on the 
trade, and a gymnasium to make a healthy worker. There has 
been no occasion to add other trades, but these have broadened into 
special lines, and tlie application of general principles has been 
varied with the changing demands of the trade. Art, first intro- 
duced as a handmaiden to trade, is developing into an independent 
factor. A demand is growing for girls with less training than a 
school of design gives, to do work in copying and adapting designs. 

In 1906 the school was moved into its present building, which 
can be adapted to accommodate 500 girls. 

The jManhattan Trade School has placed girls every season for 
four years, with a gradual increase of wages paid at starting and a 
remarkable showing of increase with experience; in special lines of 
work, $20 per week was attained last year. Girls placed this fall 
have averaged over $5 per week for their initial wage, — an increase 
of $2 since 1903. 

On Jan. 1, 1907, 184 ^irls were in attendance. Since that time 
407 girls have been admitted, making an enrollment of 591 girls 
during ten months. November 1 there were 278 on roll, after 
many girls had gone to work with the opening of the winter 
season. 

Academic Worli. — The aim of the academic work is to supple- 
ment previous school training. Business English and arithmetic are 
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taught. Courses in textiles and industrial history aim to acquaint 
the girls with the origin and practical uses of materials and with the 
evolution of industrial processes. The study of laws affecting the 
present industrial conditions introduces them to their larger social 
relations and responsibilities. 

Courses of Study. — Art : the object of the art department is to 
create a sense of good taste and artistic appreciation. It presents 
tlie elementary principles to the practical work of each trade 
tauglit. It cultivates a sensibility for color and line by the study 
of ornaments and textiles. These courses are supplemented by 
exercises in rapid sketching, to enable the pupils to see quickly 
proportions and lines, whether it be a dress, a design for em- 
broidery, or a hat. 

^lillinery: this department aims to give a thorough training in 
tlie special sewing used in millinery, the preparation of materials, 
making and*covering of frames, and the sewing on of trimming. 
Pupils are prepared for positions as improvers and milliners* as- 
sistants. As the demand for more advanced work arises, courses 
will be added in copying, trimming and designing. 

Novelty work: in this department the girls are taught the proper 
use of paste, gum and glue, and the handling of materials upon 
which they are working. The pasting trades in which women are 
employed include the following lines of work: sample mounting, 
making of novelty goods, jewelry and silverware cases, leather work, 
desk sets, etc. These trades are being developed in the school as 
the girls increase in skill. New lines, constantly appearing, demand 
more elaborate and delicate manipulation. 

^Fachine operating: the aim of this department is to prepare 
girls to work on electrical power machines in high-grade lines of 
ofxTating: first, by giving instruction in the use and management 
of |)()W(T machines; second, by teaching the use of special machines 
and their attachments; third, as skill in manipulation of work and 
s[)('(m1 in production are attained, by specializing along certain trade 
linos, in order to prepare the student for the demand of the market. 

Dr(\^sTnal\ing: the aim of this department is to give to the pupils 
a thorough training in the use of sewing implements, a knowledge 
of the recognized trade methods of garment construction, shrinking 
and ])ressing, making of fancy stitches and decorative trimming, 
and assisting in draping and trimming fancy gowns. A course in 
machine sewing begins with the hand sewing and runs parallel 
with it. Pupils are prepared to be dressmakers' assistants. 

Health education: the aim of the physical training is to correct 




60 

the tendencies to imhealthful postures, and to give ideas by hygienic 
living and enthusiasm in keeping the body in good condition. Daily 
periods of fifteen minutes are spent in vigorous exercises, to furnish 
relaxation. Attention is paid to each girl at her work, and special 
exercises are given to develop and strengthen the muscles of the 
back and shoulders. To lead to neatness and cleanliness, frequent 
talks are given on the care of the body. 

Exhibit. 
I. Business management : — 

1. Daily exhibit sheets. 

2. Pay roll and invoices. 

3. Requisition, receiving, inventory. 
II. System of records : — 

1. Admission. 

2. Attendance. 

3. Physical examination. 

4. Student aid applicants. 
III. Academic department : — 

1. Arithmetic. 

2. Business English. 

3. Industries and textiles. 

4. Civics. 

IV. Art department : — 

1. Elementary classes: (a) general courses; (6) correlation 

with academic. 

2. Advanced classes: (a) color study; (6) costume sketching. 

3. Special class: (a) perforating patterns; (b) stenciling; 

(c) trade orders. 

4. Course of study and photograph. 
V. Dressmaking department : — 

1. Elementary class: practice petticoat. 

2. Intermediate class: practice apron. 

3. White work class: baby dress. 

4. Wholesale class: swimming suit. 

5. Advanced class : photographs of gowns made to order for 

customers. 

6. Course of study and photograph. 
VI. Operating department : — 

1. Elementary class: shirt waist, completing course of class. 

2. Advanced class: (a) child's dress, showing construction of 

garment and use of special machines; (b) baby dress 
for trade order; (c) fancy shirt waist ordered by cus- 
tomer. 
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3. Special class: (a) collar and shirt waist front in Bonnaz 

embroidery; (b) shirt waist front in machine imitation 
of hand embroidery; (c) straw sewing hat models. 

4. Course of study and photograph. 
VII. Millinery department : — 

1. Elementary class: (a) models showing preparatory sew- 

ing; (h) frame making and covering. 

2. Course of study and photograph. 
VIII. Novelty department: — 

1. Sample mounting, as done for trade orders. 

2. Boxes illustrating " case making." 

3. Course of study and photograph. 
IX. Health education : — 

1. Photographs showing classes in dancing, gymnastics; pho- 

tographs showing classes at luncheon. 

2. Course of study. 

X. Charts giving statistics : — 

1. Student aid family per capita income. 

2. Comparison of wages of untrained girls with Manhattan 

Trade School graduates. 
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The institute opened its first classes in October, 1887, with but 
12 students. Its enrolhnent in 1906-07 has reached a total of 
3,719 persons, 2,259 being enrolled in the day classes and 1,486 
in tlie evening classes. During these twenty years it has given train- 
ing to 61,206 individuals. 

Courses of Instruction, — The courses of instruction offered in 
the various departments of the institute are as follows : — 

Day Classes. 

Trade and Elementary Technical Courses for Men. — Applied chem- 
istry, two-year foremanship course; applied electricity, two-year fore- 
manship course; steam and machine design, two-year foremanship 
coui-se; machine construction, one-year trade course; carpentry and 
building, one-year trade course. 

Art Courses. — Normal art course; normal art and manual training; 
general art and pictorial illustration; general art and costume illustra- 
tion; decorative and applied design; architectural drawing; jewelry, 
chasing and enameling. 

Domestic Art Course. — Full-time technical courses for trade use: 
sewin*?; dressmaking; millinery; dress design and pattern drafting. 
Part-time technical courses for home use: sewing; dressmaking; mil- 
linery ; embroidery. 

Domestic Science Courses. — Domestic science and elementary domes- 
tic art for teachers; domestic science for dietitians, matrons, house- 
kcepei-s, probationary nurses and home-makers; cookery, household 
ecoiKimies and laundry work for home-makers and practical house- 
workers. 

Kindergarten Courses. — Normal course for kindergartners ; special 
classes for frraduate kindergartners; kindergarten for children; kinder- 
*?artcn course for mothers. 

A course in library science is also given. 

Evening Classes. 

Evrnitn; Trade Courses for Men. — Carpentry and building; pattern 
niakiiijr; machine work and tool making; plumbing; sign painting; 
fresco painting. 

Evening Technical Courses. — Practical mathematics; elementary 
electricity and practical mechanics; applied electricity; electrical de- 
si <rii ; technical chemistry; mechanical drawing; machine design; mechan- 
ism; steam and steam eng:ine; strength of materials. 

Art Courses. — Freehand drawing; life and portrait drawinp^; orna- 
ment, d(»siirn, and modelinfr; architectural drawing?; metal chasing; wood 
carvinir; clay and wax modeling. 

Trade Courses for Women. — Sewing; dressmaking:; millinery; cos- 
tuiiio sketchinir; cookerj-; serving; laundry work; physical training for 
women. 
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4. A group of students enrolled in applied electricity, — a two-year 

foremanship course in electrical trades and industries. 

5. A group of students enrolled in steam and machine design, — a 

two-year foremansliip course in mechanical trades and industries. 

6. A section of above class at work in the foundry. 

7. Another section of above class at work in the forge shop. 

8. A group of students enrolled in applied chemistry, — a two-year 

foremanship course in chemical trades and industries. 

9. Students in chemical plant, manufacturing barium chloride. 

10. Students in soap works, manufacturing toilet soap. 

11. Students in paint works, manufacturing ready-mixed paint. 

12. Students at work in leather manufacturing plant, tanning and fin- 

ishing hides. 

13. Students in dye works. 

14. A class in architectural construction, — a two-year foremanship 

course in architectural superintendence and inspection. 

Photographs illustrating Evening Classes, 

15. Plumbing shop with students at work. 

16. An evening class in sign painting. 

17. An evening class in fresco painting. 

IS. A class in carpentry, showing character of instruction. 

19. A cla.ss in pattern making. 

20. A group of students enrolled in the evening machine class. 

21. A class in machine-shop mathematics. 

22. A class in mechanical drawing for machinists and others employed 

in manufacturing trades. 

23. A class in machine design. 

24. A group of students enrolled in the architectural drawing classes. 

25. A class in the steam engine for firemen and stationary steam 

enjj^neers. 

26. A class in applied electricity for dynamo tenders and others need- 

ing practical instruction in the care and operation and installa- 
tion of dynamos, motors and electrical machinery. 

27. A class in elementary electricity and practical mechanics. 

28. A ])h()tograph showing one of the nine chemical laboratories, with 

the students enrolled in evening class in industrial chemistry. 

29. An evening class in wood can-ing. 

30. An evening class in jewelry manufacture and silversmith work. 

Photographs illustrating Day Trade Classes for Women. 

31. A group of the women enrolled in day trade classes in sewing, 

dressmaking and millinery. 

32. One corner of power machine room, with women at work. 

33. A trade class in sewing, with students at work. 
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34. A trade class in dressmaking, with students at work. 

35. A trade class in millinery, with students at work. 

On the tables beneath the photographs will be shown in the case in 
the center a number of samples of tool making, punch and die work 
and machine construction, made in the day trade classes in machine 
construction and the two-year foremanship classes in mechanical trades. 
On one side of this will be grouped a considerable number of forgings, 
castings and machine patterns, made by students in the first year of 
the two-year foremanship course. On the tables on the other side of 
the center will be shown products from the five chemical manufacturing 
plants installed in the industrial laboratory of the institute. These 
products have been manufactured by students in the two-year fore- 
manship course for chemical trades and industries. These exhibits 
will consist of : — 

First. — A considerable variety of patterns and core boxes, such as 
are used in the foundry of the institute from which to make the cast- 
ings needed in the machine construction classes. 

Second. — A collection of forged-steel and wrought-iron tools and 
articles made for use in the institute shops. 

Third. — A quantity of castings such as are made every week in the 
foundry for use in the machine shop. 

Fourth. — Some samples of finished machine parts, including a num- 
ber of tools, milling cutters, taps, reamers, punches, dies, etc., a finished 
microscope, and the knuckle joint of a power punch press made in the 
institute shops. 

Fifth. — About forty hides tanned by different processes and fin- 
ished in different ways by day students in the applied chemistry course. 

Sixth. — Jars of dry colors and Inkes, and large quantity of ready- 
mixed paints in standard packages, all manufactured in the institute 
paint works. 

Seventh. — Two jars containing about thirty-five pounds of ferro 
sulphate and barium chloride, as illustrations of manufactured chemi- 
cals of commercial quality; also, several jars of chemically pure sub- 
stances. 

Eighth. — Two or three dozen skeins of woolen yam dyed in various 
shades, and also five or six jars of different dyes made in the institute 
dye works. 

Ninth. — Two large jars containing forty or fifty pounds each of 
different kinds of toilet soap made by the class in applied chemistry. 

In the exhibit are also three charts of enrollment and growth in the 
industrial classes. 
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NEW YORK TRADE SCHOOL, NEW YORK, N. Y. 



The New York Trade School was founded in 1881, by the late 
Coh R. T. Auchmuty. The purpose of the school is to provide 
young men, between the ages of seventeen and twenty-five, instruc- 
tion in certain trades, and to place within the reach of young men 
already working at those trades the opportunity to increase their 
knowledge and skill. 

Formerly a lad who was desirous of learning a trade was in- 
dentured for a long term of years to a master mechanic. With the 
progress of time, the old-style apprentice system has gradually 
become obsolete. The introduction of machinery and the advance 
in the practice and science of the trades have altered conditions to 
sucli an extent that it is no longer practicable for a master mechanic 
to imdertake the training of an apprentice with that care and thor- 
oughness that should result in developing the lad into a mechanic 
of the highest skill and intelligence. 

The founder of the New York Trade School clearly saw the 
serious need this problem presented, and to his foresight, personal 
effort and philanthrophy is due the establishment of the school. 

With the disappearance of the old-style apprentice service, a sub- 
stitute best adapted to modem conditions was desirable. The 
founder of the school felt that the combination of the trade school 
and the workshop was the solution; the trade school to teach 
young men the use of the tools, how to do work, and the scientific 
principles which underlie the practical work; and the workshop to 
give the young man speed of execution, facility and experience. 

The method of instruction used at the school is what is known 
as the '^ Auclimuty system,^^ and was originated by the founder 
of the institution. For each trade taught a course of instruction is 
prepared, under which both the practical and theoretical branches 
of tlie trade are taught. The course of instruction specifies a 
series of exercises in manual work which each student of the class 
is required to execute and complete. At first the exercises in the 
course comprise work of an elementary character, and are intended 
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to make the student proficient in handling all the tools used in 
the trade he may be studying. When a student demonstrates that 
he lias acquired a workmanlike manner of using his tools, he is 
advanced to other work. Each succeeding exercise becomes more 
diflBcult and complicated, and a student rapidly acquires skill and 
proficiency as the course progresses. The work provided for in a 
course is of a thoroughly practical character, such as the student 
will meet with in actual practice at his trade. Mechanics of skill 
and experience act as instructors, and each student receives in- 
dividual care and attention. In conjunction with the manual work, 
the theory of the trade is also taught. Under this arrangement a 
student not only learns how to do the work, but he understands the 
" why and wherefore." This scientific instruction furnishes knowl- 
edge of the trade that is of the highest value, and is imparted by 
means of lectures, diagrams and experiments. 

Both day and evening classes are conducted. The day classes 
are of four months' duration, the instruction being given daily, 
from 8.30 a.m. to 4 p.m. A young man who possesses an aptitude 
for mechanics and has a good common-school education can in one 
term complete the course which the school provides. 

The evening courses extend over a period of six months, the 
classes meeting three and four evenings a week for two and a half 
hours each evening. For the student who comes in the evening, 
an attendance of from two to four terms is necessary to complete 
the full course. 

The Xew York Trade School is neither a money-making nor a 
charitable institution, nor is it conducted in the interest of, or in 
opposition to, any orf];anization of master or journeyman mechanics. 
Its scope is educational and philanthropical, purely, and its aim 
is to aid young men who have a desire to become tradesmen. While 
a charge is made for admission, the terms of tuition are merely 
nominal, and cover but a small part of the cost of maintaining the 
school. A liberal endowment which the school possesses enables 
it to carry out the object for which it was foimded. The work done 
by students is not sold, nor is the labor of the students utilized in 
any way for the pecuniary advantage of the school. The tuition 
fees for the evening classes range from $12 to $16, and for the 
day classes from $25 to $45, for a term. The tuition fees collected 
from students equal about one-third of the cost of operating the 
school. 

In the exhibit there are shown copies of the various courses of 
instruction and photographs of workshops. 
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Between 1,600 and 1,700 pupils are enrolled at the present writ- 
ing. The cost per pupil for instruction is $6.50. No charge what- 
ever is made to the student for this instruction. The work of the 
society is maintained from the interest on large real estate holdings, 
which are the result of over a century of slow accumulation, and 
from initiation fees. 

Exhibit. 

Chart. 

1. General information about institute. 

2. The " red tape " of the school. 

3. Prospectus. 

4. Map of city, showing location of school, also historical sketch. 

5. Extracts for the annual report. 
(). Views of classes at work. 

7. Graphical chart of enrollment by subject. 

8. Graphical chart of total enrollment of the past eight years. 
9-10. Specimen drawings in first-year freehand work. 

11-12. Specimen drawings in second-year freehand work. 
].3-14. Specimen drawings in third-year freehand work. 

15. Specimen drawings in first-year design work. 

10. Specimen drawings in second-year design work. 
17-18. Specimen drawings in first-year mechanical drafting. 
19-20. Specimen drawings in second-year mechanical drafting. 
21-22. Specimen drawings in third-year mechanical drafting. 
23—24. Specimen drawings in sheet metal drafting. 
2.")-28. Sj)ecimen drawinj^ in first-year architectural drafting. 
29-34. S|)ecimen drawings in second-year architectural drafting. 
3.')-30. Specimen drawings in third-year architectural drafting. 
37—10. Specimen drawings in carriage drafting. 

A bust of Booker T. Washington, made by a colored student 

rrom photot»Taphs (exhibit of clay-modeling class). 
A writing-machine, made by a student in machine design. 




THE TENNSYLVANIA MUSEUM AND SCHOOL OP IN- 
DUSTRIAL ART, PHILADELPHIA, PA. 



This institution was established in 1876 and maintains a museum 
in Memorial Hall, Fairinount Park, which is one of the few great 
museums of industrial art in America, and a school at Broad and 
Pine streets, in the heart of the city. The school, which was 
opened in December, 1877, registers rather more than 1,000 pupils 
each year (1,068 for the school year 1906-07). It is devoted to 
industrial education along artistic lines, and the instruction is as 
practical as it is possible to make it without sacrificing its dis- 
tinctly artistic aim. Two main divisions of the work are recognized, 
an<l are organized as distinct departments; viz., the art department 
(School of Apj)lied Art) and the textile department (Philadelphia 
Textile School). 

The Scrhool of Applied Art annually enrols about 700 students, 
rather more than half of whom are women. Its main purpose is 
re])rosente(l by an art course (drawing, painting and modeling), 
supplemented by a great deal of work in technical design and 
pracli(*al craftsmanship, which is required of all who graduate 
as tcafhcrs, but is largely elective in the case of others. The de- 
partment offers fiwci courses, each leading to a diploma; viz., regular 
art course, normal art course, interior decoration, applied design, 
illustration. 

The crafts taught are woodwork and carving, decorative paint- 
ing, metal work, bookbinding and ornamental leather work, and 
pot tcry. 

I'he textile department (Philadelphia Textile School) enrols 
about f'^OO students, all men. Its general course, covering three 
years, includes textile design and manufacture in all its branches, 
in cotton, wool, worsted and silk, and requires much practical 
as well as theoretical work in stock judgment and preparation; 
spinning, weaving, dyeing and finishing, in addition to that in 
original design. Thorough work in chemistry is required of all 
regular students. A s]>ecial course in chemistry, dyeing and 
printing, requiring three years for its completion, is also pro- 
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vided ; and special two-year courses are offered in wool and worsted 
manufacture, cotton manufacture, silk manufacture, Jacquard de- 
sitrn, yarn manufacture (wool, worsted and cotton). 

Day and evening classes are conducted in both departments, and 
<rra(luatos from both schools are eagerly sought. The men, at 
least, lind remunerative employment readily in the industries for 
which the work here is a direct preparation. If this is not quite 
as true of the women, it is due to conditions quite outside of 
any influence which it is possible for the school to exert, and 
which are much too complex to be discussed here. A large propor- 
tion, however, of such women as really desire it readily obtain 
industrial employment, and there is considerable demand for teach- 
ers (|ualifi(»d to teach manual training, as well as drawing. 

'Vho staff comprises 42 instructors and assistants. The cost of 
mainl(»nanco is about $100,000 a year, provided for as follows: — 

State appropriation, $50,000 

City appropriation, 25,000 

Tuition fees, 20,000 

All other sources, including a small endowment, . . . 5,000 

$100,000 

Exhibit. 
IMiotoirraplis, mounted on cards 22 by 28 inches, vertical (cards are 
nuinhcred in lead pencil on upper left-hand corner): — 

From the Art Department, 

1. r)rii»:inal metal work, designed and executed by students. 

2. Students' work, original apj)lications in pottery, woodwork, book 

covers, leather work, sofa pillows, basketry. 
'.I. Driirinal pottery, desijrned and executed by students. 

4. ()ri«:inal metal work, designed and executed by students. 

5. Oripiuil modeling, by students. 
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Oriirinal furniture, designed and executed by students. 



S. (l.Mss ro(»ms in modeling, bookbinding, woodwork, water color, de- 
si ♦rn. 

From the Textile Department, 
i). Class rooms in worsted, wool, cotton. 

It). Class rooms in card cutting, Jacquard design, hand weaving, power 
wcjivinir. Jacquard weaving. 

11. Students' work in blankets, tapestry, brocade. 

12. Class rooms in fibre testing, chemistry, dyeing, printing. 
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WIIJ.lA^ISOX FREE SCHOOL OF MECHANICAL TRADES, 
WILLIAMSON, PA. 



The Williamson Free School of Mechanical Trades was founded 
1111(1 gt'nerously endowed by Isaiah V. Williamson, merchant and 
jiliilanthropist of Philadelphia, on Dec. 1, 1888. 

Its first class was received Oct. 20, 1891. Since that time 699 
I)ui)ils have been graduated, as follows: — 

Hricklayers, 143 

Carpcntei*s, 121 

Stationary engfineei's, 52 

Machinists, 170 

Pattern makers, 113 

Prej)arations are in i)rogress to increase largely the capacity of 
the school. Its proi)erty consists of 24 buildings, located on 230 
acres of ground in a beautiful hill section of eastern Pennsylvania^ 
IG miles from Philadelphia. It has its own light, water and 
sewage plants. 

(Conditions of Admission, — Admission of pupils is made in April 
of each year, none being received under sixteen or over eighteen 
years of ago. The applications largely exceed in number the capac- 
ity of the school. 

Natives of any of the States are eligible for admission, but, in 
accordance with Mr. Williamson's foundation deed, preference is 
given to applicants horn in Pennsylvania, in certain prescribed 
order as to various counties. 

(•andidates are required to pass scholastic, moral and physical 
examinations. 

The academic examinations include reading, writing, spelling, 
arithmetic (em])racing fractions, weights and measures and inter- 
est), geography. United States history, composition and language. 

Those candidates who are accepted are given a moderate pre- 
liminary trial, and all who prove satisfactory arc indentured for 
tli(» term of three years from entrance. Kacli apprentice takes but 
one of the five trades al)ove named, the assignment to the same 
being made before admission. 

Special attention is called to the fact tliat the school is only 
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for young men who intend to follow for a livelihood the trades 
taught them, and no others will be admitted. 

School Life, — By the terms of Mr. Williamson's foundation 
deed, its benefits are entirely free. These include boarding, in- 
struction, clothing, etc., during the entire course. 

The school is open all the year, but regular exercises are sus- 
pended during the month of August. 

The students are divided into families of 24, each having its 
matron and its own distinct home or cottage, cared for by its 
occupants. 

Instruction. — The shops and school are in session eight hours 
daily on five days of the week, and three hours on Saturday, each 
apprentice spending about one-half of the time in the shops during 
the lirst year, the proportion gradually increasing imtil the last 
three months ol* tlie last year, when it includes the entire day. 

The branches taught in the academic department are reading, 
writing, grammar, arithmetic, algebra, geometry, trigonometry, 
physical and political geography, United States history, English 
literature, physical science, physiology and hygiene, civil govern- 
ment, chemistry, elementary vocal music, theory of the steam 
engine, strength of materials, building construction, and mechan- 
ical and freehand drawing. 

The instruction in drawing pertains directly to the apprentice's 
j)articular trade. The mechanical courses are systematic, and the 
exercises, very comprehensive and thorough, are based on instruc- 
tional methotls. The school is not a factory, and nothing is made 
for sale, its sole object being the improvement of its apprentices. 

If intelligent young men are given carefully graded and com- 
j)rehensive exercises in trade work, competent teachers, with suit- 
able accompanying academic instruction (especially in mathematics 
and mechanical drawing) and a course of suflBclent length, they 
will surely become skilled workmen. This has been the experience 
of this school ; also, that trade education in schools is not a matter 
of inference or theory, but a demonstrated fact. Instruction rather 
than construction lias been shown, after an experience of over 
fifteen years, to be wonderfully efficient in developing a class of 
journeymen mechanics of the finest grade; and the reports from 
employers enable tlie statement to be made, with entire confidence, 
that the apprentices of this school immediately on graduation are, 
as an average, more valuable and proficient than shop apprentices 
when they " finish their trade." 

PJ.rhihit. — The exhibit consists of photographs of buildings, shop 
e(|nipments and instructional exercises. 
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electrical and steam en^^ineering, upon which it is possible to build 
an individual ta*hnical education. All the classes of instruction 
are conducted by men wlio are actively engaged in practical work, 
— men who, for tlie most part, have had a college education ; men 
who know the kind of workers needed in the world of industry; 
and who are, therefore, able to appreciate wliat is best for the 
individual student. 

Uciinircmcnis for Admission, — Admission is extended to all, 
without regard to previous education. In order to enter the fresh- 
man t(Tm, the student must be capable of successfully pursuing 
the work specified in the catalogue for that term. 

('la.<s{f cation. — In order to determine the capabilities of new 
students, classification examinations are held at the opening of 
cacli term. These examinations will deal largely with the subject 
of arith nicotic, and are intended for those students who can bring 
no reference whatever of their past work. Examinations in other 
<uhj('( ts will he given any student upon personal application for 
tlio same. 

SjH-ridJ Courses for Jnsiruciion, — As a rule, students are ex- 
IM'dc^l to take up the work of the curriculum as outlined in the 
latalonriK'. There may be those, however, who will be obliged to 
(•online themselves to one or two studies. This will be permitted 
wlien the circumstances seem to justify it, subject to such condi- 
tions as may he imposed by the faculty. Such students are classed 
as special students, with the understanding that they cannot expect 
to «:raduat(» until all the work outlined in the catalogue is com- 
ph^ted. 

Time Rpf/nirrwrni. — The time required for the completion of 
the work of the general course is planned on a three-and-one-half- 
yoar hasis ; viz., freshman term, consisting of one regular term; 
sophomor(\ junior and senior years, consisting of two terms each. 

hisprcfion Trips. — Arrangements are made wnth some of the 
(om panics in and about Pittsburg whereby classes will be per- 
mitted to visit their works and factories. These inspection trips 
will he conducted throughout the year at such times as the various 
instructors may see fit. As far as possible, they will occur on 
Saturday afternoons. All the members of any class arranging for 
a trip will he expected to attend the same, as any regular class work. 

f'J.rpnifir. — Tuition for the regular course is $10 a term ($20 
a year) : tuition for the preparatory course is $8 a term ($16 a 
vcar). Tuition must be paid in advance at the opening of each 
t(Tm. 
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Knij>loYeos of the electric; company who arc in good and reg- 
ular sianding as ptiidcntfi in the Casino school will not be required 
lo work overtime, nor night turn to an extent that will interfere 
seriously with their school duties. 

Eu(]\ncenng Apprentice Course, — Any graduating student who 
is in the euiploy of the electric company is eligible to make appli- 
cation for the two-year engineering apprentice course. Those hav- 
ing high recommendations from their teachers and from their shop 
foreman will stand an equal chance with the graduates of other 
institutions. Each man is on his o\\ti merit and record. 

Outline of the course in practical engineering: — 

FirM Year. — Mathematics, mechanical drawing, shop practice, phys- 
ics. 

Second Year, — Mathematics, mechanical drawing, physics, shop 
jiracfice. 

Third Year. — Mathematics, elementary electricity, mechanical draw- 
iii«r, shop practice, applied eleetncity, theoretical electricity, chemistry. 

Fourth )Vr?r. -- Mathematics, applied electricity, theoretical elec- 
tricity, .**team engine, chemistry, mechanics, industrial chemistry. 
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TUh] MILWAUKEE SCHOOL OF TRADES, 
MILWAUKEE, WLS. 



prrrlojnncnt. — Tlie Milwaukee School of Trades was founded 
l»y tli(? Mcnliants' and Manufacturers' Association of that city. It 
was opened for instruction on Jan. 2, 1906. The trades first taught 
w< re |)lunil)in<r and pattern making, in day and evening classes. 
Instruction in telephone cable splicing was given during its first 
t« TIM of six^nionths. Beginning with September, 1906, a course in 
tlir nijiehinist and tool-making trade was instituted, and instruc- 
tional work in telephone cable splicing was discontinued. 

Tlie school grew so rapidly and was proving so great a help to 
the yoim^r men of Wisconsin that it was deemed advisable to intro- 
(liKc a hill into the recent TjCgislature, at Madison, requesting a 
one-half mill municipal tax on the taxable property of Milwaukee, 
for tlie use of industrial education. The bill met with immediate 
favor, an<l became an act. 

Tins is the first trade school in the United States to be sustained 
l)y a s[)tHial levied tax for industrial education, giving tuition free 
to tli(^ residents of Milwaukee between the ages of sixteen and 
twenty y(»ars. 

Two manufacturing trades, pattern making and machinist, and 
one lMiildin<r trade, plumbing, are taught at the present time. It 
i< tlir intention of the Trade School Advisory Committee of the 
P.oanl of School Directors of Milwaukee to recommend the in- 
stallation of a new trade after Jan. 1, 1908. This will probably 
1m' a tliorouofh course in cabinet making and wood working. The 
ItFiLMli of course of all trades in the day classes is two years of 
fiffv-two weeks each, excepting the day plumbing class, the entire 
MMirsc of which requires one half-year of twenty-six weeks. Seven 
an<l one-half hours per day are required by students for their 
work. School eloses Saturdays at 11.45 a.m. The only vacations 
allowed are legal holidays. Each student is taught the trade and 
tin' niecjjanical drawing and workshop mathematics essential to 
that specific trade. 

Tf) to the present time the school has graduated 4 students, who 
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woro from the plumbing department. They secured employment 
at once, at good wages. 

Till* total attondanco at the present time is 125 pupils. Applica- 
tions for admission in the evening classes arc much in excess of 
tlip capacity of the iHiuipment. It is planned to increase the en- 
rollment capacity after Jan. 1, 1908, to 280 pupils. 

/'Jj'In'hit I*noni. — It frecpiently occurs that a boy is not fully 
decided Aviial trade he desires to follow. The school has. an ex- 
hibit room, wiili samples of work of interest and value in each 
trade. Prospective students and parents are invited to inspect this 
work. Students who are enrolled may also find in this room much 
help and inspiration in their chosen trade. 

Adnnssiutt of Slmhnis, — In order to qualify for admission, 
studenis must bt» sixteen years of age, and should have had school- 
ing to at least espial the eighth grade of the Milwaukee city schools. 
Snideiits between the ages of sixteen and twenty-five are given 
preference of admission. 

Eli I mure K.niwinniifms. — Applicants are require<l to appear 
|)ersnnally at the office of the director for interview. Those who 
have certificates showing a completion of the graded school work 
or work of that equivalent may be admitted without further exam- 
ination: all others must pass the examination given in reading, 
writing, spelling and arithmetic. No pupil will be admitted who 
is not in good i^hysical condition, or who has not a natural aptitude 
for the trade he chooses. Students should be assured by a com- 
petent oculist that their eyesight is in good condition. 

OulJijir nf Trndvfi nffrrriJ. — Pattern making: instruction in 
proper use and care of tools and machinery; lectures on pattern- 
making materials, including wood, metal and other materials usc<l 
in manufarture of ])atterns: laws governing warping and cracking, 
and talks on |>rotective coatings for patterns: instniction in allow- 
ance needed for draft, shrinkage, finish, shake and warp. 

Especial attention is given to the intimate and vital relation 
which should exist between pattern shop and foundry. No pattern 
is begun without first thoroughly studying all the interests involved 
in its use in the foundry. Tf it is a pattern for a casting upon 
which machine work is to be performed, its interests in that shop 
must also be considered. 

Thf* shop work includes the application of all the principles 
given in lectures and shop talks. Carefully graded problems are 
given the a]^prentices, from simple ones to develop skill in com- 
manding the control of their tools, leading gradually to the most 
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difficult work usually met in pattern making. Some of the prob- 
lems given are as follows : small rectangular patterns for solid and 
liollow castings; ribbed surface plates; built-up patterns, including 
clioice and preparation of stock; pipe fittings; valves; patterns, in- 
volving auxiliary patterns ; steam and gas engine patterns and core 
boxes ; patterns for electrical machinery ; patterns for steam pumps ; 
spur, bevel and worm gears; fly-wheel and pulley patterns; mis- 
cellaneous patterns and core boxes. 

A molding tub comprises part of the pattern-shop equipment 
All students must test their preliminary patterns by making actual 
models from them. 

The school offers especial advantages to its students in pattern 
making by supplying opportunities for the further study and crit- 
icism of their work by the making of castings in the school foundry 
from their patterns, and in the machine work performed upon the 
castings by the apprentices in the machinist course. 

Iron molding, core making and foundry practice: the work is 
chosen for the definite purpose of introducing as many diflScult 
problems as is possible in the allotted time. The students are first 
instructed in the names of molding tools and foundry equipment, 
and tlie uses of each tool and object named. The difference between 
the several kinds of molding is explained, and the reasons for their 
existence. 

Practical work is begun at once, as follows: mixing and temper- 
ing sand; molding from simple patterns, to give practice in ram- 
ming, venting and drawing pattern from the sand; molding by 
bedding in; lifting pressure of molten metal, and computing 
weights required on copes; parting of patterns requiring flasks of 
more than two parts; use of cope supports; gates and risers; 
skin-dried molding; chaplets; finishing molds; dry sand molding; 
loam work; making chilled castings; cupola practice; calculating 
iron mixtures; practice in malleable cast-iron work. Each student 
must make all the cores needed for his work. 

Lectures are given upon the following subjects: modem foundry 
|)ra( tice: the production of pig iron from the ore; impurities which 
rntcr east iron, and their effect upon resulting castings; estimating 
on (ost of foundry production; molding machines; testing cast 
iron, and other topics of value to the molder. 

Machine shop and tool making: instruction is first given in the 
use and care of the different machine tools, and in the manipulation 
of tools for precision measurements. The following is then taken 
up: — 
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Ijathc work: plain cylindrical turning; taper turning; thread 
cutting of all standard threads and threads of varying pitch; 
chucking and face plate work; boring with boring bar between 
centers; mandrel work; use of steady rest, cat heads and follower 
rest. 

Drilling and boring : guiding drills ; drilling within desired circle ; 
countersinking and counterboring ; laying out work; methods of 
clamping work on drill press table. 

Planer work: plane surfaces at varying angles; methods of hold- 
ing irregular work ; planing curved surfaces ; planing dovetails and 
ways of lathes ; special planer work. 

Shaper work : advantage of shaper over planer in special work ; 
cutting keyways; cutting to a shoulder; clamping and chucking 
work ; special shaper work. 

Milling machine work: care of milling cutters; methods of hold- 
ing cutters ; cutting speeds and feeds ; milling operations ; indexing ; 
spiral work ; use of special attachments. 

Gear-cutting work : proportions of gear teeth ; rules for spur-gear 
calculations: bevel gears; worm-wheels and worms. Each student 
prepares his own gear blanks. 

^fachine grinding: selection of grinding wheels; wet and dry 
grinding ; external and internal grinding ; surface grinding. 

Bench and vise work: chipping; filing; scraping; fitting; as- 
sembling. 

Tool making: iaps; dies; cutters; reamers; counterbores ; twist 
drills ; milling cutters ; special tools ; dies and punches; jigs; gauges. 
All tools made by apprentices include every step from the securing 
and annealing of stock to the tempered and ground tool. 

Plumbing and gas fitting : after the explanation of the names and 
uses of the various tools and materials used in the plumbing trade, 
the students are immediately set to work on the following problems 
in plumbing practice: seams; overcast joint, cup joint; calking and 
making joints on cast-iron soil and tile drain pipes ; five-eighths-inch 
round and branch joints, upright, vertical and horizontal; quarter 
bend; stop cock; floor flange; two-inch ferrule; bath plug; one- 
and-one-quarter-inch round and branch joints, horizontal and ver- 
tical ; one-and-one-half-inch round and branch joints, horizontal and 
vertical ; wall flange ; half S trap ; S trap ; soldering nipples, small 
and largo; four-inch ferrules, horizontal and upright; tank seams, 
horizontal and upright; one-half-inch round and branch joints, hor- 
izontal and vertical; five-eighths-inch round joint, oblique; five- 
eighths-incli round joint, overhead; plain bibb vertical branch; two- 
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inch round and branch joints, horizontal and vertical; two-inch 
short bend with ferrule, four-inch short bend with ferrule, four- 
incli trap. 

Sotting up and connecting: sinks, set bowls, boilers, hot-water 
tanks, wasli trays, urinals, closets, bath tubs. 

Lectures will be given on the following subjects: installation, 
trapping and venting of drain, soil and waste pipes; supply drains; 
boilers; tanks; fixtures; trapping of fixtures; pumps; water supply 
for country houses; disposal of sewage in country houses; estimat- 
in«r on contracts; State laws regarding plumber's license. 

The last two weeks of the plumbing course are reserved for in- 
struction and practice in gas fitting. 

Exhibit. 

Pattern Shop Exhibit. — Working drawings and patterns and core 
boxes made by students in the day class, in one term of ten months. 

Mnchiur Shop Erhibit. — Samples of working drawings; vise, lathe, 
shaper, milling machine, universal grinder, drilling machine and gear- 
cuttinj; work, as completed in a term of ten months. 

Plumbing Shop Exhibit. — Samples of working drawings and wipe- 
joint work on lead pipes and brass connections. 

Samples of instructional pamphlets, giving mechanical drawing notes 
and workshop mathematics. 
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STOUT TRAINING SCHOOLS, MENOMONIE, WIS. 



Scope of Work. — The Stout Training Schools are organized 
for the special purpose of training teachers of manual train- 
ing, teachers of domestic science, art and economy, and kinder- 
garten teachers. In addition to these three special training schools 
for teachers, a school for homemakers has been organized, to give a 
thorough training in the organization and administration of the 
affairs of the home, through the application of scientific, economic 
and art principles. 

In connection with the Menomonie public schools, thorough in- 
struction is given in drawing and shop work, and in sewing, cook- 
ing and liousehold management. A year ago optional trade courses 
were introduced into the last two years of the high school course 
of study. Pupils elect architectural or machine drafting or ma- 
chine shop practtice, and take two-year courses in one of these 
special su})jects in place of the regular manual training of the last 
two years of high school. 

Purposes of the TrainirKj Schools. — These schools provide fa- 
cilities for the thorough jDTcparation of teachers and supervisors 
in the fields of manual training, domestic science and art, kinder- 
garten and primary work. 

Tlie work which each school undertakes to do in its field is three- 
fold, — academic, technical and professional. While each of these 
three phases has a content of its own and receives special treatment, 
the professional phase permeates the entire work of the other two. 
It ai>i)ears in the academic work, when students are led to observe 
and consider tlicir own mental processes, to determine the use to 
be made of the subject matter in their subsequent work as teachers, 
and liow they are to use it most effectively. It appears in the 
technical work, wlicn they are led to observe the order of develop- 
ment, and to consider the mental and motor activities appropriate 
for the jn-opcr development of the pupils they are likely to teach. 

From boginnmg to end students are impressed with the idea 
that they must not only have accurate knowledge of the subjects 
they are to teach, and skill in the different phases of hand work, 
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but that they must know how to teach others the things they are 
learning, and to train others to do well the things they are trained 
in doing. 

The courses leading to the diploma granted by each school cover 
two years' work. One-year graduate courses are given for those 
who wish to take advanced technical and professional work. 

Training School Courses of Study, — The Training School for 
Teachers of Manual Training offers the following course of study : — 

(1) Hand work for primary grades, including paper and cardboard, 
clay work, w^eaving and basketry; (2) hand work for intermediate and 
|[:raniniar prades, including wood work, potterj' and cement, bent iron 
and she<?t metal; (3) woodworking for secondary schools, including| 
joiner}' and cabinet making, wood turning, pattern making and wood 
carving; (4) metal working for secondary schools, including hammered 
metal work, molding and foundry practice, forging, and machine shop 
theorj* and practice; (5) drawing and design, both freehand and me- 
chanical; (0) professional work, including psychology and p)edagogy, 
observation of teilching, organization and management of manual train- 
in <^ classes in public schools, history of manual training, courses of 
study in manual training, manual training equipment, and literature of 
manual training; (7) English; (8) physical training. 

The Training School for Teachers of Domestic Science and 
Art offers the following course of study: — • 

(1) Food study and lis preparation, including cooking and serving; 
(2) dietetics; (3) home nursing and emergencies; (4) chemistrj', inor- 
jranic and food; (5) biology; (6) physics; (7) physiology; (S) domestic 
art, including plain sewing, dressmaking, millinery, art needlework and 
textile study; (9) household management; (10) house decoration and 
furnishing; (11) professional work, including psychology and peda- 
gopry, ohscr\'ation of teaching and practice teaching, history and litera- 
ture of domestic science, and organization and management of domestic 
science; (12) English; (13) physical training. 

Lniqth of Courses. — The courses leading to the diploma granted 
\t\ (»ach seliool require two years' work. 

Qvnlifiratiotis for the Admission to the Training Schools* — 
<Jra«hiation from a four years' high school course, or equivalent 
]»rr|)nration, will he required for admission to each of the training 
(oiirses. ^riic candidate must be at least seventeen years of age, 
and must be |K)ssessed of good health and physical energ}*, of nat- 
ural fitness for the work, of refinement and good character. 
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Tuition, — The tuition fee is $100 per year, one-half payable 
at the beginning of each semester. A small fee will be diarged to 
cover the cost of materials used by students in each department. 

2'hc Value of the Diploma, — The diploma granted to gradu- 
ates of the Stout Training Schools is recognized by the laws of 
Wisconsin as the basis for a life State certificate, legally quali- 
fying the holders to teach the subjects in' which they have taken 
training in the public schools of the State. These certificates are 
accepted as a legal qualification for teaching these subjects in 
most other States. 

An attempt is made in all of this work to furnish such problems, 
methods and standards as shall: (1) train the pupils in the habit 
of careful, systematic, persistent hard work for definite results; 
(2) furnish opportunity for the development of originality, for 
self-expression within fixed limits, and for the acquisition of skill 
in the use of a variety of tools; (3) acquaint the pupil with many 
tools and typical processes of construction, fundamental in the 
industrial world; (4) engender an expression of the principles 
of constructive design, — abstract arrangement of elements, char- 
acter of execution and appropriateness of structure. 

In order to bring about these results, sequences of exercises are 
arranged that will allow the pupil to progress from a few simple 
processes to many complex processes that are regularly developed, 
step by step. • 

^J'he }niper and cardboard work of the first four grades centers 
aljout tlie card mount, booklet, envelope and box as appropriate types 
of construction, ''i'he clay work of these grades is largely simple, 
hand-built pottery, but comprises clay modeling from pose and 
memory images and simple ornament. The weaving includes a 
small ru^j: in each grade, and a coiled mat; coiled baskets and 
rattan baskets are made. In the early grades only enough of one 
kind of work is given to show the basic processes involved, and to 
call out the pupils' best efi!orts. 

Tlieir wood work begins in the latter half of the fourth grade, 
and is extended through the first half of the fifth. This work is 
done largely with the buck saw, plane, chisel and knife, and intro- 
duces the heavier bench \vood work of the sixth, seventh and eighth 
grades. The latter half of the fifth grade is given over to struc- 
tural and decorative work in bent iron. Three types of work are 
taken up in the grade wood work : useful articles, involving repre- 
sentative uses of tools arranged in a regular progression; exercise 
pieces, furnishing opportunity for drill upon particular fastenings 
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and finishes; and miniature constructions, illustrating important 
industrial features. 

The wood work in the high school comprises joinery and cabinet 
construction in the first year, and wood turning and pattern making 
in the second year. The metal work comprises forging in the 
third year, and macliine shop practice in the fourth year. 

Exhibit, — The exhibit from the Stout Training Schools is rep- 
resentative of the general character of the work of the Stout 
Manual Training School. In connection with the training school 
for teachers of manual training, hand work is carried on in the 
^fenonionie schools from kindergarten through all the grades and 
high school. 
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Eepokt on the Relations of European Indus- 
trial Schools to Labor. 



Introduction. 

'I'lio (oiinintU^o appointed by tlie Massachusetts Commission on 
Industrial Edueation to visit some of the most important coun- 
tries of western and central Europe consisted of the secretary and 
executive oflicer of the commission and the writ<?r. The report 
of the other member of the committee is given elsewhere, and 
covers the special schools and shops visited by the committee. This 
report eoneerns itself chiefly with the effects of the industrial 
school systems on the wage earners, and the attitude of the wage 
earner towards such instruction. 

In coniparin<r ihe educational needs of foreign people with our 
own w(» must of necessity compare their social conditions with our 
own : therefore, there have been included in this report observations 
on some important features of the social conditions in the countries 
visited. 

The countries visited were, in order, England, France, Switzer- 
lan«], (ierinany, Belgium, Holland, Scotland and Ireland. 

England. 

In (ireat f^ritain the educational facilities consist mainly of 
lio.inl schools, su[)plementcd by a few sc'holarships and technical 
schools. Some of the latter are subsidized by public bodies, but 
all are apparently ineffective, as far as the working classes are 
concerned, because of the absence of preparatory schools. The 
training of the workman is confined mainly to the workshop. 

The great want in the present system is not technical schools, 
iMit a higher general education, which would enable the boy better 
to appret iate broad principles as applied to industry and to affairs 
irenerally. The boys at present are dropped by the educational 
authorities just at the most important time in their lives. They 
have s( hool at fourteen years of age. As a result, they are handi- 
( Mj.ped hy want of <reneral knowledge, if, after a year or two, they 
Im-lmii technical studies at the evening schools. 

Here is what Prof. R. Blair, executive officer, London County 



Council Education Staff, Imperial College of Technology, says on 

this subject : — 

If I were a yoiuig man living: in Great Britain and wanting a thor- 
ough trade education, I would do one of two things, — endeavor to 
get committed to an industrial school for n^lected children, or, failing 
in that, would, feeling that the end justified the course, commit some 
minor misdemeanor, thereby causing my commitment to some penal 
institution, where I would be sure of receiving the very highest trade 
training, and upon graduation receive a license as a competent workman. 

There is one element in England, however, that seems to be 
fairly alive to present comlitions, — the Trade Union Congress, 
which, at its last Congress of Trades, adopted the following reso- 
lution : — 

This Congress urges the onranized workers to continue their efforts 
to secure parliainentaiy and nuuiicipal recognition of the trade union 
education p(»licy, which demands as essential to the well-being of our 
future citizens: — 

(1) The State maintenance of school children. 

(2) Scientific ])hysical education with medical inspection and records 
of the physical d(»velo]>nient of all children attending State schools, and 
skilled medical attendance for any child requiring same. 

(3) The complete dissociation of reforms (1) and (2) from poor 
law administration. 

(4) A national system of education under full popular control, free 
and secular, from the primary S(?hool to the university. 

(5) That secondary and technical education be an essential part of 
every child's education, and secured by such an extension of the scholar- 
ship system as will place a maintenance scholarship within the reach of 
every child, and thus make it possible for all children to be full-time 
day pupils up to the age of sixteen. 

(fi) That the best intellectual and technical training be provided for 
the teachers of the children, and that each educational district shall be 
required to train the number of pupil teachers demanded by local needs, 
and for this purpose to establish training colleges, preferably in con- 
nection with universities or univei-sity colleges; the cost of such trainini? 
to he met by adequate grants from the national exchequer. 

(7) That the cost of education shall be met by grants from the 
Imperial exchequer, and by the restoration of misappropriated eduea- 
(innal endowments. 

(S) That it he an instruction to the Parliamentary Committee of the 
Trades Union Congiess to formulate these proposals in a bill to be laid 
before Parliament during the forthcoming session. 



The mover of the resolution said, in support of his motion : — 

We sometimes talk about the danger to our industries from the fiscal 
arrangements of other countries; but my own opinion is that the great- 
est danger to our industries lies in the ignorance of our people. You 
know that the apprenticeship question is a thing of the past. Very few 
boys are now bound apprentices and thoroughly taught their trades. 
Our children will have to be taught the principles that lead up to the 
industries, so that it will be possible for the trained youth to adapt 
himself to the varying conditions by which he is surrounded, and 
remain a skilled artisan in spite of change. The government bill fails 
to equalize the financial burden of education, more especially in regard 
to the training of the teachers. 

It is a very important matter, because it deals with our children, 
and what should be done for them in order to make them worthy of 
this preat Empire. I am sure that most of you have read of the 
physical condition of the vast majority of our children attending 
school, — that from twenty to ninety per cent, of them are either 
f oodless or badly fed. And it is our duty as trade unionists and citizens 
that we should give to every family, by the State, a chance of develop- 
ing its latent talent, and sending into the world efficient citizens and 
healthy men and women. 

I want to emphasize the need for a government inquiry into the 
endowment question. If the bequests were looked into, we should take 
away from the middle and upper classes some of the schooling that 
really l)clon*rs to the poor. But my side of the subject is the physical 
one. It is the duty of the State to look after the children's bodies, so 
that the healthy body shall contain a healthy soul. It is our duty to 
leave the theological question entirely out of consideration, and come 
to the practical issue by saying that no child shall be starved while 
beinp: educated; and if we want good brains, good men and women, 
let us have the wherewithal to manufacture them. 

Interviews with Labor Members of Parliament, 
The secretary of the Trades Union Congress said in an inter- 
view that there was not a finer technical school in I»ndon than 
that attached to the People's Palace in the East End of the city, 
of which ho was a governor. It was a rule, he said, to have as exam- 
iners two men who were members of the Amalgamated Society of 
Kn^rinccTs (machinists), in order to insure that results were ar- 
rivp<l at by thoroughly practical men. In addition to offering 
scliolarships, the Ijondon County Council had instituted a system 
of iiinintcnance grants. These grants in the case of juniors ranged 
in amount from $60 to $75. One boy, whose father did not earn 
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$5 a week, liad secured a scholarship which took him to Trinity 
College, Cambridge, and the County Council made him a grant 
which kept him while he was there. The Labor Party urged that 
Parliament should do more than it had done in this direction. 

From one point of view, according to the secretary, there was 
free education in flngland, but the people really paid for it in 
the rates. I'he school rate in London was about 43 cents in $5. 
Owing to the great subdivision of labor, now almost general, it was 
only by technical classes that a boy could obtain a thorough knowl- 
edge of any trade. The method of subdivision of labor in the in- 
dustries was started in America, and was now being adopted in 
this countr}'. 

An interview followed with the secretary of the Amalgamated 
Society of Engineers (machinists), who said that ten years ago 
the a])prenticeship system seemed to be dying out, and the specialist 
appeared likely to monopolize the field. During the last few years^ 
however, the people had " seen the red light,** and it had been 
recognized that a human aspect was, after all, tlie most important. 
In consequence, employers and employed had been somewhat en- 
couraging the apprenticeship system. On an average, a boy began 
his apprenticeship at about fifteen years of age and finished at 
twenty-one years of age. For the first two or three years no atten- 
tion was paid to his technical education, but after that the technical 
school stepped in. ]\rore subsidies were now forthcoming from the 
public authority. There were ten technical schools in London. 
That at ])attersea had 1,000 pupils. Another satisfactory' feature 
was that employers were now showing a readiness to allow boys to 
attend classes in work time, and also giving prizes for good results. 

On accoimt of lack of means, he believed that not more than 
one or two per cent, were able to keep their children at school after 
fourteen years of age. An arrangement had been made whereby 
every school in London would have an opportunity of picking out 
its best students for further advancement. It was also provided 
that no parent who earned above $20 a week could get his child 
educated without payment of fees. 

The education act of 1902, which in certain ways was an anti- 
democratic measure, had a valuable provision enabling any educa- 
tional authority to impose a rate to the extent of 2 cents on the $5 
for secondary education, which did not mean technical or manual 
education. I'liis was being interpreted as a permission to sub- 
sidize technical schools. 

This same secretary expressed the opinion that some of the apathy 



displayed l)y tlie English towards teclinical education was due to 
the *' messing ahout " which the subject had undergone at the 
liands of voluntary workers. Men who had attacked the matter 
had not identified themselves with the general labor movement. 

An important member of the Liverpool Trades Council and of 
tlie Teclmical Education Committee said: — 

"We have practically no free technical education unless a boy secures 
a scholarship, and those are limited, as the competition for them 
l>rr)ves. Unfortunately the City Council keeps a very tight grip on 
the money. Five thousand dollars has just been knocked off the esti- 
mates for technical education in Liverpool. We ask our boys to make 
a sacrifice and improve themselves by attending evening classes. That 
means that the lad has frequently to get up at 4.30 a.m. to go to work, 
lie quits work at 5 o'clock in the evening, swallows a mouthful of food, 
and rushes to his classes. We require him to do that three nights a 
week. I am an advocate of evening schools only because I can get 
nothing better. \Vhat 1 should like to see in Liverpool is instruction 
beine: priven in the master's time, and not in the boy's time. At present 
we can't get a master to grant a boy even an hour off. I am afraid 
that under the commercial system of to-day, instead of making artisans, 
we shall be making automatic machines merely. That will be the curse 
of the future, and therein arises the necessity for technical schools. 
Until we learn that the apprenticeship system to-day is really only the 
learning of a part of a trade, I am afraid the artisan of the future 
will be a very poor specimen. 

In his report to the Liverpool Trades Coimcil this same member 

said : — 

Steady progress in most directions is the characteristic of the year's 
work, though in some sections I must confess to a little disappointment 
You will perhaps call to mind that in my last report I laid particular 
stress upon the paramount importance of the evening continuation 
classes, and urged all thinking parents to use their best endeavors to 
insure the attendance of their children at these schools, — children 
who, having left their day schools, are now taking the first steps to 
such suitable employment as will place in their hands the weapons for 
their successful fight in life. 

No one. I venture to assert, can gainsay the importance and the excel- 
lence of the work of these evening schools, and yet the general public 
is comjiaratively indifferent to that work. Between 8,000 and 9,000 
students only have entered these classes daring the past session, and in 
l)roj)ortion to our population and in comparison with other cities it is 
estimated that, at the very least, Liverpool should have 15,000 scholars 
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industry altogether; in other words, he would not fall back 
gracefully to the position of workman. 

The second form of higher school, which has been designated 
the industrial college, intended to instruct shop-trained men, 
manufacturers feel would meet the needs of the industries. 

Such an institution would take men who have shown their 
\ ability to handle men and who are at the same time skilled 
workmen, and would enable them to acquire the special knowl- 
edge which they need in order to understand more clearly the 
theory which underlies their particular trade. Such a training 
would inevitably be of great advantage in the development of 
irassachusetts industries. Most of the men who could profit 
by this instruction are already at work, and in many instances 
would have to take such courses in the evening. A -smaller 
number w-ould probably be able to give up work temporarily in 
order to avail themselves of such an opportimity for advance- 
ment. The fact that evc^ning instruction has already done so 
much for a few ambitious workmen proves that the industrial 
colleire could not fail to be of great value. 

Views of the Employed. 
Economic progi'am adopted at the Minneapolis Convention 
of the American Federation of Labor, in November, 1906: — 

The aims, desires nnd aspirations of the trade unionists eompriae 
all that is necessary or possil)le to the well-being of the human familyi 
and in the pursuit of aceoniplishment of which we cheerfully aeoepti 
and, in fact, desire all the assistance which can be given our xnoveoneQt 
by all forces which stand for the bettcnuent of mankind. . . . 

In furtherance of our claim, namely, that our principles comprise the 
fullest and hip-hest scope of human activity, and from time to time will 
be enhanced and advanced in accordance with the demands to satisfy 
human needs and desires, we recommend the following as a partial 
statement at this time of the economic demands of the American Fed- 
eration of Labor : " Free schools, free text-books, and compulsory edu- 
cation. A thorouirh education of the workers in all lines of learning^ 
including technology. ..." 

The following extract from the resolutions of the Twenty- 
seventh Annual Convention of the American Federation of 
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Labor (Xovember, 1907) presents the contemporary point of 

view : — 

After an exhaustive, impartial discussion, your committee decided to 
record itself in favor of the best opportunities for the most complete 
industrial and technical e<lueation obtainable for prospective applicants 
for admission into the skilled crafts of this country, particularly as re- 
trards tlio full possibilities of such crafts, to the end that such appli- 
<'an(s he fitted, not only for all usual requirements, but also for the 
hiiiliest supervisory duties, responsibilities and rewards; and your 
committee recommends that the executive council give this subject its 
early and deep consideration, examining established and proposed in- 
dustrial sdiool systems, so that it may be in position to inform the 
American Federation of Labor what, in the council's opinion, would be 
the wisest course for organized labor to pursue in connection therewith. 

PuiiLic IUlvring on the Subject of a Higher Technical 

College. 
The following general invitation to attend a public hearing 
held by the commission was sent widely through the State both 
bv letter and through the press: — 

The Commission on Industrial Education, acting under section 6 of 
chai)tcr .')().') of the Acts of 1906, will give a public hearing in Room 
210, State House, Thursday, Dec. 19, 1907, at 7.30 p.m., to all persons 
interested in the question of the establishment by the State of one or 
more hiirher technical schools or industrial colleges, providing for a 
thiee or lour years' course for extended training in the working prin- 
ciples <.f the lar«rer industries of the Commonwealth. 

Aninriir the possible types of hijrher technical institutions to be dis- 
cussed at this hearinj; two are to receive special consideration, and in- 
foiniatinn is desired from all sources as to the advisability of the es- 
tnhlishnient by the State of higher industrial schools of one or both 
types. 

One of these types would be similar, in character to the Massachusetts 
Institute of Technology and the Worcester Polytechnic Institute, both 
of which institutions now receive State grants. 

The otlier type — the industrial college — would provide for both day 
ami evenini: courses to fit workmen for supervisory duties and respon- 
sibilities : the courses to be adapted to the needs of skilled workmen of 
< xpeT-ience, who do not possess sufficient academic education to enable 
them to pass the entrance requirements for the existing technical col- 
leires of our State. 
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This being a public hearing, the commission hopes that thera will be 
a free expression of opinion on the subject under oonsiderationy and 
that all who are interested will volunteer such information as they think 
may he helpful to the commission in making its recommendations to 
the Legislature. 

There were about two hundred and fifty people present at 
tliis liearing, representing nearly all sections of the State. 

In general, it may be stated that the thirty speakers at this 
meeting, representing a great diversity of interests, showed 
almost without exception that the feeling among artisans, em- 
ployers, business men and professional men is favorable to the 
cstablisliment of some type of industrial college. 

RECOM:ME^^)ATIONS. 

As a result of its study of this problem, the commission is of 
the opinion that an industrial college of the general character 
outlined below should be established at an early date by the 
Commonwealth, in the metropolitan district, and be practically 
free to legal residents of Massachusetts who would be eligible to 
admission to such an institution on the basis outlined. 

Attention is called to the fact that the Commission on Indus- 
trial Education is directed, by section 6 of chapter 505 of the 
Acts of 1006, to report only upon the advisability of establish- 
ing one or more technical schools or industrial colleges; eonse- 
quontly, the present report does not deal with the specific details 
of the industrial college which the commission finds is needed. 

^^^lile there are to-day in the State a number of technical 
institutions of the highest type, the institution which the com- 
mission reeommonds is of a type having a distinctly different 
purpose; it is that needed for the progressive development of 
iFassachnsetts industries, because it can furnish those industries 
with superior foremen, superintendents and managers, and give 
tlie ambitious and capable workman an opportunity to rise in 
proportion to his industry and capacity. 

It is the opinion of the commission that, should an industrial 
coUc^ge be established of the character suggested in this report, 
^Massachusetts would soon feel, in the development of its in- 
dustries, the beneficial effect of the higher efficiency of foremen 
trained in the institution, and that the cost to the State would 
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obtain. It is also noticeable that the best schools are the machinist, 
printing and industrial art schools. 

'J'he general secretar}- of the Machinists' Union, in speaking of 

tlie schools, said : — 

There was a time when trade unions were opposed to the schools. 
That oi)position, however, came from a misunderstanding of their 
intoiuied scope. It has been totally effaced, and now we look upon the 
schools and instructt)rs as our best friends, and the graduates as the 
^aeatest assets of our trade unions, since they enable us to select from 
our ranks the best artisans obtainable. One is able to get an idea of 
liow much sou^^ht after these graduates are, when he leams that there 
are more than 20,000 machinists employed in the construction of high- 
class automobiles alone in the Department of the Seine, and many 
thousands in the construction of locomotives, not to speak of the great 
numbers engaged in the various other branches of the machine industry 
of the ver>' hijjhest class. 

For the various schools we appoint members of our organization t<? 
act as adN-isory and visiting members of boards of control; thus we 
are kept in touch with the school and its' work, and are bound- to keep 
the standard the very highest. 

The general secretary of the Printing Trades of France said : — 

I believe we may be justly proud of our schools of printing, and we 
liave perfect confidence in the ability of the director. Personally, I 
have iriven much time to the students, and am ever ready to assist in 
the maintenance of the highest standard of excellence of equipment 
and instruction. You are aware, no doubt, that the seventeen trades 
coniprisinir the printing industry have in France the foundation for the 
attainment of the highest intelligence. Thus our schools are called 
up<»n to supply the several trades with most efficient artisans; and that 
they do this we are bound to believe, for we are receiving the best 
wairc and the shortest day of any craft in France. 

As you probably know, we have the best school of printing in exist- 
ence to-day, with all the modem types of machines and every facility 
for instruction. There is no doubt that as artisans we compare 
favorably with those of any other country. We take great pride in 
assist in^r the apprentices from these schools, both educationally and 
industrially. 

The French Workman. 

The French workman is deserving of the highest praise. A good 

(leal is heard about his industry, his thrift, and his being the back- 

i)one of France. But after meeting him face to face, one finds it 

(lifTicult to do justice to what he sees without seeming to be guilty 
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The general instruction should include : — 
Shop and business ethics, citizenship and goveminent, eco- 
nomics, English, science and modem language. 

Day Courses. 
The day classes should be for men who may be able to find 
time to attend such classes through some arrangement with their 
employers, or by temporarily absenting themselves from regular 
work. It would undoubtedly be possible to establish an alter- 
nating half-time course for some trades in the day school for 
special part-time pupils. The length of the day course should 
be from three to four years. 

Evening Courses. 

The regular courses should not require attendance upon 
classes for more than three nights per week. The evening classes 
should be primarily for those who are employed during the day. 
Day pupils should be permitted to attend evening classes, and 
evening work should be counted in fulfilling requirements for 
admission to the day courses. 

The shop equipment should not be planned for class instruc- 
tion in manipulation, but for experimental and illustrative 
purposes. The cost of a complete equipment would therefore 
be relatively small. 

Entrance Requirements. 

In considering the fitness of candidates for admission, char- 
acter, general experience and education should be investigated, 
and each case should be considered on its own merits. Special 
trade experience and manipulative skill should receive their 
proper consideration. Each candidate should be given such 
advanced standing in the college as his qualifications will war- 
rant. 

Applicants for admission should be required to produce cre- 
dentials showing that they have been employed in the indus- 
tries. The student upon entering should be required to de- 
clare in writing his intention to complete the course which he 
desires to pursue. 
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Tliere must be a written contract in regard to every apprentice- 
ship, signed by the master, the parent and the apprentice himself. 
The time of service, with provisional time in which the contract 
may be cancelled, must be stipulated, as must also the wages to be 
paid. 

The master must look after the bodily and intellectual welfare 
of his pupil, and must not use the latter^s labor for other lines of 
work than those consistent with the learning of his trade. 

If the apprentice boards with the master, he must be provided 
with a bed to himself, and be given good food. 

The period of work must not exceed ten hours daily. Only those 
apprentices over sixteen years of age may work overtime, and that 
for not more than two hours in cases of emergency. Apprentices 
cannot be compelled to work Sundays or holidays except in certain 
industries specified by the government. In such cases, Sunday 
work must not exceed six hours. 

In all cases apprentices must have ten hours' undivided rest. 

If there is a school in the district where an apprentice can ad- 
vance himself in a way which will assist him in his work, the master 
must allow him to attend during four hours weekly. 

An apprenticeship contract may be annulled "for good and suffi- 
cient reasons," the latter being determined by the court of the 
district. 

At the end of his term, an apprentice must take an examination 
to show his proficiency. The examination is conducted by compe- 
tent ])ersons appointed by the government, the system of 8er\'ing 
on such a commission being on the lines of the limited states jury 
system. If an apprentice fails in the examination, he may appear 
again at the end of six months. 

The Department of Commerce and Labor is directed to enforce 
tliese regulations, and this is done by means of a staff of inspectors 
<jualified to deal with the trades concerned. 

To reach this position, various circumstances have aided which 
are of general interest, and may serve to show how enthusiastic the 
Su iss trade unionists are in the matter of industrial training. 

Recognizing the lack of a general system of industrial education, 
and knowing that they must have schools of their own if they were 
to compete with the technically educated French and German work- 
men, they forthwith established such schools and supported them 
out of their own funds; and so well did they perform their task, 
tliat at pn^sent the printers, painters, shoemakers and tailors are 
nt M'ix ing a cantonal subvention to assist in carr}'ing on the schools. 
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Labor. 

Tlio Saturday half-lioliday, granted by the Federal Congress of 
1005, is worth mentioning, but the efforts of the employers to in- 
fringe or to disregard it are already very noticeable. Many manu- 
facturers try to make good their loss by deducting the wages for the 
hours omitted, and only where trade union organizations are strong 
are tliey liable to be prevented from doing this. On recommenda- 
tion of tli(* Swiss Industrial Department, proposals for the consid- 
eration of the revision of the factory laws were made to the canton 
governments. Among other demands favorable to the workers, a 
nuiximum 10-hour day has been granted. 

Tlie Typographers' Association has secured from the government 
a !)-lioiir day. without loss of pay for legal holidays, for those em- 
jTJoyod in government printing plants, while a number of inde- 
pendent })rinting houses have granted an Si/^-hour work day. The 
granting of holidays without loss of pay is becoming the custom of 
many emjyloyers. 

These conditions, together with the fact that wages are generally 
a little higher than in Germany or France, and that no inconsid- 
erable number of Swiss workers own their own houses, point strongly 
to a bettering of the conditions of Swiss workers in the future. 

Germany. 

Probably no country is spoken of as frequently as Germany in 
tlie matter of industrial and technical education. It has been con- 
sidered advisable, therefore, to study it from as many angles as 
possible. 

The chairman of the General Commission of Trade Unions of 
(nrmany has kindly furnished much valuable information regard- 
in l: the develoj)ment of industrial schools, and the benefits to be 
•Irrived from them by the working men of Germany. 

One is greatly impressed with the enthusiasm of the Germans for 
e.liKation. They have a profound and living faith in education. 
A visit to any of the industrial schools will convey an excellent 
id* a (»f the thoroughness of the German way, with its minute atten- 
tion to detail and its careful union of theoretical and practical 
tr.iinin<r. Attendance at the primary schools is compulsory until 
the aL^(^ of fourteen. Attendance is also compulsory at the continua- 
tion schools until the age of seventeen or more, and employers are 
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greater proportion of the graduates of these schools become members 
of tlie several trade unions. They are considered, too, the very 
best members of these unions, as well as the most efl5cient workmen. 
The union loaders are also loud in their praise of the supervision 
of tlie scliools, since they are conducted in the interest of the em- 
ployed as well as of the employer. They are, however, unlike the 
Frencli schools in so far as advisory and visiting members of trade 
unions arc concemed. In the judgment of trade union leaders, it 
is entirely unnecessary for them to have such members, as the law 
regarding courses of studies and attendance is very specific, and is 
adhered to in the very strictest way. 

'I'lie experience of Germany in the administration of her indus- 
trial schools goes to show that it is unwise to give the control of the 
system of industrial education to the same administrative body 
which controls the system of general education. Nevertheless, on 
the hoards of control of their industrial schools, representatives of 
industrial as well as purely educational interests are found. 

National Prosperity. 

An accurate gauge of national prosperity is furnished by the 
savings banks statistics. Between 1900 and 1905 the Prussian 
savings banks deposits increased from $1,425,000,000 to $2,050,- 
00(),0(K), or 44 per cent. In the year 1905 alone there was an in- 
crease in deposits of $135,000,000. What this means can be seen 
from the fact that in 1875 there were 538,000 bank books, with a 
limit of $15, whereas in 1905 there were 2,727,000 such books; 
wjiilc of books with a limit of $750 there were 443,000 in 1875 and 
2,421,000 in 1905. 

The figures of the Prussian assessment of taxes provide, too, a 
valuahio index of economic conditions generally. In 1892 there 
were 2,4:^7.886 persons liable to the income tax in Prussia. In 
11)0() the number of such persons had increased to 4,675,199, repre- 
senting a taxable capital of $2,681,484,170. Thus in fourteen 
years the increase in assessable income amoimts in Prussia to 
$1,250,000,000. Again, in Prussia in 1896, 21,000,000 inhabitants, 
or Cu per cent, of the population, were exempt from income tax; 
that is, they were not earning $225 a year. In 1906, despite the 
great increase in the population, which is 900,000 annually, there 
were aixMit 20,000,000 exempt, or 55 per cent, of the whole. In 
1S0('., 8.000,000, or 25 per cent, of the population, were assessed on 
incomes between $225 and*$750. In 1906 their number was 13,- 
000,000, or 35 per cent, of the population, showing in the last 
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The subjects for examination are:. — 

Arithmetic, — Factoring, common divisors and multiples; eommon 
fractions; decimal fractions; weights and measareB, inelading the 
metric system; compound numbers; percentage (not including 
sion, brokerage, insurance, interest, etc.); ratio and proportion; 
suration. 

Plane Geometry, — The propositions contamed in the standard text- 
books, omitting problems in con st met ion ; definitions and general prin- 
cij^les; perpendiculai*$ ; triangles; quadrilaterals; polygons; measore- 
ment; the circle and measurement of angles; theory of proportion; pro- 
portional lines and similar polygons; areas of polygons; relation of 
sides of right triangle ; i-cgular ))olygons ; the measorement of the eirde. 
The proofs for incommensurable quantities and the use of the method 
of limits are not required. 

FAemcntarjf Algebra. — Definitions and notation; addition; subtrae- 
tion; use of parentheses; multiplication; division; factoring; highest 
eommon factor; lowest common multiple; fractions, reduction, addition, 
subtra<*ti<)n, multiplication and division; complex fractions; simple 
equations, transformation and solution of simple equations of one on- 
known quantity, fractional equations, problems; simple equations of 
two or more unknown quantities; involution, law of exponents, squaxe 
and cube of a binomial; evolution of monomials. 

The examinations extend over a i)eriod of three days, and are 
as formal as the entrance examination for a school of technology, 

as the following notice shows: — 

The examinations for admission will be held September 14, 16 and 18, 
in the Massachusetts Institute of Technology, engineering building A, 
Trinity Place, Boston. The order of the examinations will be as 
follows : — 

Sept. 14, 190S: 7.30 p.m. to 7.40 p.m., registration of applieants and 
l>resentation of mechanical drawings; 7.40 p.m. to 9.40 P.X., plane 
jreometry. 

Sept. If), lOOS: 7.30 p.m. to 9.40 p.m., elementary algebra. 

Sept. IS, lOOS: 7.30 p.m. to S.40 p.m., arithmetic and metrie system; 
8.45 P.M. to 9.40 p.M.» mechanical drawing. 

The school comprises, at present, two courses, one mechanical 
and the other electrical, and each extends over two years. 

The Courses of Jmii^ction, — These courses are intended to 
bring the systematic study of applied science within the leax^ 
of young men who are following industrial pursuits and desire 
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Tli(* 34(3 schools for <rirls include 282 schools and classes in do- 
mestic science, G apprentice shops, and 58 trade schools and courses. 
'J'o the Belgians belongs the honor of having taken the initiative in 
jiractical organization of instruction in domestic science. The insti- 
tution of schools of housekeeping was recommended by the Labor 
Coinniission in 1886, as an important means of bettering condi- 
tions of living for workingmen. The first schools of the kind were 
♦ stahlishcd in 1889. The housekeeping classes are attended by 
])iipils from twelve to fourteen years old; the schools by older girls. 
'i'he practical work of the schools and classes covers the arrange- 
ment an<l care of a house and its furnishings, washing and ironing 
linen, making and repairing ordinary garments, and cooking. In 
rural districts it includes the care of a garden and farmyard. The 
tiieoretical courses offer lessons in hygiene and domestic economy, 
and the care of children and sick persons. Some of the schools give, 
also, courses in arithmetic, household accounts and French or 
Flemish. The courses last from one year to four years, according 
to the s(Of>e of the work done. In the trade schools, properly 
so called, very practical instruction is given in dressmaking and 
cuttinir, millinery, artificial flower making, embroidery, china dec- 
orating, bookkeeping, dactyliology, stenography, domestic economy, 
etc. The number of these schools has increased greatly within 
recent years. 

It is interesting to note that the schools are not regarded with 
favor by the masters. We were informed that they prefer to have 
apprentices under their own control, and use their time as they 
think fit. thereby continuously securing cheap labor. 

At a convention of trade imion syndicates from all parts of 
Bel^Hum, held in Brussels in April, 1907, a committee was appointed 
to visit and inspect these schools. Upon its report to the conven- 
tion, resolutions were adopted expressing approval of the institu- 
tion, and the belief that such schools would produce workmen of 
more intelligence than those trained in the ordinary way; and 
re(|ue>tini: that they be informed when students were ready to 
<jiialifv as graduates, that they might assist in placing them as 
ap:)renti(('s and secure their membership in their unions. 

i'lie (»ntire scheme seemed to have made a great impression on 
I lie members of the convention, particularly the provisions for the 
heal til and comfort of the students, and the desire to dignify labor 
an] rai<e it to a standard never before attempted in Belgium. 
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Ireland. 

The law regarding technical education in Ireland leaves with 
city and town councils the power and privilege of appropriating 
or witliholding an appropriation for industrial education. In addi- 
tion, it gives them the power to appoint from the said city or town 
councils advisory members of the executive committees of the several 
schools and colleges. 

.\n estimate of the interest in technical education can he made 
from the fact that $1,000,000 is spent annually for this purpose. 
It was evident that all sorts and conditions of people in Ireland 
were alive to the necessity of this kind of education, and none more 
so tlian the trade unionists. So thoroughly convinced are the Irish 
workers of the future benefits of technical and trade training of 
apprentices, tliat at the last Annual Congress of Irish Trade Union- 
ists the following resolution was passed, and the secretary was 
instructed to forward a copy to the Secretary of Technical Educa- 
tion for Ireland: — 

Technical Training of Apprentices. 
This Conjn'oss of Irish workers declares that the time at the disposal 
of aj>prentices for acqiiiriiif^ a thorough technical knowledge of their 
respective trades is at present entirely inadequate, and urges upon 
cnij)l()yers the desirability of granting further opportunities, hy allow- 
ing? their a])prentices n few hours^ leave upon such days as they nnder^ 
take to attend the technical schools, so as to enable them to beoome 
more proficient workmen ; that the Depaitment of Technical Instraetion 
for Ireland be requested to press this matter upon local technical 
committees and employers' associations throughout the country. 

Technical Education — Trades Classes. 
That this Gongi-ess condemns the system- that prevails in the technieal 
schools of this country in accepting as pupils in the various trades 
classes and workshops persons who are not tradesmen or apprentioesy 
to the detriment and injury of leptimate and qualified tradesmen; and 
that this Congress is of opinion that the teaching imparted in those 
trade classes and shops should be confined to tradesmen and apprentices^ 
and calls upon the governors of the technical schools to see that only 
tradesmen or ai>in'entices to the various trades receive tuition or be 
peiTnitted to attend lectures in those trade classes and shops. 

Tlio institution which seems to be of most marked interest to 
those engaged in industries and also to those interested in industrial 
organizations is the new Belfast Technical School. 
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Tlie now building of the Belfast school has cost the city $500,000 
and the equipment $200,000. It is now almost completed. The 
scliool itself has been in existence in other buildings for six years. 
'Die day school is called the Trade Preparatory School. Eighty- 
four pupils entered last September, jnaking a total enrollment for 
this year of 140 pupils. Boys are taken in at twelve years of age 
for a three years' course. Some of them pay small fees of about 
$T.50 a year, others are admitted free, and during last year a cer- 
tain number received scholarships of $50. Provision is made for 
l>ot]i hoys and girls. Half of the time is devoted to practical work 
(hand work in wood) and half to book work as applied to the 
trades. The second-year course includes wood work and wood tnm- 
iiiir, and the third year is devoted to machine shop w^ork. The 
avcraire age of admission is thirteen and one-half years. An 
exninination is required for admission. The examination is not 
0(jna] to that wliich a pupil in the grammar school, ninth grade, 
could easily pass. 

In the first year the school enrolled 3,000 pupils in the evening 
elassc^s from September to April. The school is in session five 
iiiglits a week, but on an average an individual pupil attends only 
two nights a week, other pupils attending on the other evenings. 
The (Mjuipnient covers all lines of industry, and includes a complete 
textile ]>lant. An effort has been made to meet the wishes of the 
trades unions that only those engaged in a trade 'shall receive in- 
struction in that particular line. The regulation is not a hard-and- 
fast one, but is generally adhered to. There is a class of about 25 
Inns who are in the machine shops of the city, and who attend on 
Mondays from until 6, as in the school in Manchester. About 
.$:)5.000 is provided annually by the national government for the 
inaint(»nance of the schools, $27,000 is forthcoming from the city 
treasury, and about $8,000 is received in fees. 

The school is equipped for the teaching of a large variety of 
trades, and, as we have seen, is attended by both day and evening 
(lasses. The laboratory equipment is unusually excellent, including 
hnth (heinical and physical laboratories, spwial laboratories for 
the tcstini: of engines and structural material, and two very fine 
c]r(t rical laboratories. Rooms with a very fine equipment of ma- 
( liiucry and a laboratory were provided for giving instruction for 
la\ inL*^ the foundations for the various trades, including printing, 
Ko..kl)iiiding, art work as applied to the industries, and textile work. 
Marine engin(»ering was not forgotten, the building being in part 
li • it« <1 nnd lighted by the same type of equipment which would be 
used on steamships. 
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A. 
Art. III. — The ])rofn'aTn of section A covers five semesters (terms 
of half a year each), aiul inchidcs the following branches: algebra, 
•roometry, h*i tonometry, descriptive geometry, elements of analytical 
geoTnetry, general and iiidnsirial physics, mechanics, hydraulics, graphi- 
cal statics, rudiments of the application of electro-technics to building 
and civil engineerins:, geodesy, mineralogy and geology, chemistry and 
chemical technology, knowledge of materials, strength of materials, 
rndimenls of constrnction in masonry and wood, metallic constmction, 
cai-tli works, and road, canal and railroad construction, drawing of 
plans, designs and estimates, book-keeping of construction, and law and 
hygiene in matters pertaining to construction. 

B. 

Art. IV. — The program of section B covers six semesters (terms of 
half a year each), and comimses the following branches: algebra, 
geometry-, trigonometry, descriptive geometry, analytical geometry, 
general physics and chemistr>\ industrial ])hysics and chemistry, me- 
chanics, gi-ai>hical statics, knowledge and strength of materials, theory 
of machines, electro- technics, course in shops for making large boilers 
(copper smith's work), construction exercises, designing of plans, speci- 
fications and estimates, and laboratory work. 

Art. V. — The tcchnikum comes after the trade school. To be ad- 
nn'ttcd one must be over fifteen years of age, and present a certificate 
of having ]>assed satisfactorily the second year examinations of the 
trade scIkhiI or its equivalent. The regulations fix the conditions for 
the admission of oxtenies. 

Art. VT. — Tuition is free for the Swiss; foreigners pay a matricu- 
lation foe prescribed by the regulations. 

Art. VTT. — Pupils who excel in work, show aptitude and maintain 
good conduct may obtain a scholarship. 

Art. VTTT. — The technikum recognizes as regular pupils not only 
those who pursue the regular course outlined in the program, bnt those 
also who. beinir in trades or in the offices of architects or engineers, 
can devote only a portion of their time to study, and must consequently 
extend their studies over a certain number of years. However, pupils 
of this second class must take up the courses in the order of the 
program. 

Art. IX. — Pupils' work is regulated by periodic tests and by annual 
examinations. 

Art. X. — A diploma is given to the i)upils who have completed the 
course of the technikum, and who excel in their work and pass their 
examinations. Tliis diploma makes special mention of those who have 
sen'ed, in addition, a complete term (probation), whether in a pnie- 
tical school, or in a manufacturing establishment, a workshop or yards. 
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Art. XTV. — The school year comprises forty to forty-five weeks of 
study. The organization of the school is effected according to fixed 

regulations. 



Section of Construction and Civil Engineering. 



Term I. Hours. 


Algebra, .... 


6 


(leomotry, .... 


6 


Descriptive geometry, . 


2 


Physics, .... 


4 


Chemistry, .... 


2 


('ivil engiuceriiig. 


2 


Building (construction). 


16 


French, .... 


2 


Manind training, 


4 



Total, . 

7'eTm ///. 
Algebra, 
(leometry, . 
Mechanics, . 
('ivil engineering, 
(Jraphic static^, 
Strength of materials, . 
Stereotomy, stone, 
Stereotomy, wood, 
Building, 
Manual training. 

Total, . 



Term V. 
(Mvil engineering. 
Strength of materials, . 
Building, .... 
liookkeeping and measurements, 
Technology, 
Klectro-technica, 
Heating, .... 
Law, ..... 



Total, 



44 



3 
3 
2 
8 
2 
2 
4 
4 
12 
4 

44 



10 
8 

12 
4 
4 
2 
2 
2 

44 



Term II. Hours. 

Algebra, ..... 6 
Geometry, ..... 6 
Descriptive geometry, ... 4 
Physics, * . .4 

Chemistry, ..... 2 
Mechanics, ..... 4 
Civil engineering, ... 4 

Building, 10 

Manual training, . . 4 

Total, 44 



Teryn IV. 
Algebra, .... 
Geometry, .... 
Civil engineering. 
Strength of materials, . 
Building, .... 
Stereotomy, stone, 
Stereotomy, wood, 
Mineralogy, 

Bookkeeping and measurements, 
Manual training, 



2 
2 
4 
6 
10 
4 
4 
2 
4 
6 



Total, 44 

Term VI. (eontingenUy). 
Civil engineering, . . 8 

Building, 8 

Exercises, . .28 

Total, 44 



Section of Mechanics and Electro-technics. 



Tcnn I. 

Algebra, 
(MH)ni('try, . 
Descriptive geometr>', 
( lencral physics, . 
('hcrni.stry, . 
Ma<hine design, . 
Irench, 
Mjitiuul training. 

Total, . 



Hours. 
6 
6 
2 
4 
2 
16 
2 
6 

44 



Term II. 
Algebra, 

Geometry and trigonometry, 
Descriptive geometry, . 
Genera] mechanics, 
Genera] physics, . 
Chemistry, . 
Machine design, . 
Manual training, 



Hours. 
6 
6 
4 
4 
4 
2 
14 
4 



Total; 44 
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Sectiox or MiscHANics AND Elkgtro-technigb — Ctnuiuded. 



Term III, 
Algebra, ..... 
Geometry, ..... 
Mechanics, ..... 
Physics (electricity), . 
Industrial chcimstr\', 
Strength of material, 
(Iraphic statics, .... 
Exercises in nuH^hanical construc- 
tion, ..... 
Manual training, 



Total, 



3 
3 
2 
3 
3 
2 
2 

16 
10 

44 



Term V. 
Industrial chemistry. 
Heat motors, .... 

Heating, ..... 

Exercises in mechanical construc- 
tion, ..... 

l']xercises in electrical construction, 

Industrial electricity. 

Law, ...... 

Manual training, 



10 
10 



2 
10 



Term IV. 
AJgobra, .... 
Geometryy .... 
Ph3r8ic8 (electricity). 
Industrial chemistiy. 
Exercises in mechanical constnio- 

tion, .... 
Civil engineering, conBtnietioii, 
Hydraulics, 
Exercises in electrical conatructicm, 
Industrial electricity, . 
Manual training, . 



Total, 



Term VI. 
Industrial chemistry, . 
Heat motors, .... 
Exercises in mechanical oonatruc- 
tion, ..... 
Exercises in electrical construction. 
Industrial electricity, . 
Manual training, .... 



S 

a 
11 

2 
3 

a 

10 
44 



2 
3 

13 

11 

6 

10 



Total, 



Total, 44 
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Technicum at Burgdorf, CaiUon Berne, Switzerland. 

The instruction offered is not intended to replace the practical 
iipj)reiiticesliii) of the pupil in tlie commercial shop. It is not, 
therefore, intended to prepare men for journeymen's positions, 
1)11 1 rather to fit them to carry on small independent enterprises, 
and to fill with success in the larger business concerns the middle 
positions between journeymen and the engineers or architects, 
fcraduatt.^s of the highest technical schools. It is considered de- 
sirable in the majority of cases for the student to have com- 
pleted his apj)renticeship and not to enter the technicum until 
his mind has become somewhat matured. But no hard-and-fast 
rule is laid down to this effect, and workers in the trade^ who 
are j)r()perly qualified to make good use of the advantages of the 
school are not refused if they can pass the minimum require- 
ments, Avhich, for the purpose of allowing a great degree of lati- 
tude, are made somewhat low. 

The school work of each trade comprises five half-year terms, 
hut the actual time spent in the school may vary from one to 
threr* years, according to the ability and the occupation of the 
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student. For admission to the first class of the school the pupil 
must Lave completed his fifteenth year; and for admission to the 
higher classes he must have attained a corresponding age. Both 
regular and special pupils are admitted. In the case of special 
pupils admission to advanced standing is permitted when the 
pupil has already pursued elsewhere studies equivalent to some 
(►f \]w required studies of the school. As a rule, pupils are 
ol)li<j:e(l to attend all lessons planned for the course which they 
are pursuing. 

There has been noticed a quite general tendency on the part of 
students entering the school to endeavor to make their course 
as l)ri(»f as possible by starting in on the advanced courses and 
omitting the first term's work, which is designed to lay a solid 
foundation in mathematics and drawing, on which the later work 
of the sehool shall rest. It has been found that, where the first 
term's work has been skipped on the ground of studies pursued 
elsewluTe in the lower schools, the pupils have felt the lack in 
the early training given in the technicum all through their later 
courses: so that, unless a pupil has had remarkably good prep- 
aration, he is advised to take the first term's foundation course. 

In applying for admission to the school a statement must be 
made, eertifying to the date of birth; the consent of father or 
guardian (for those under age) ; a brief outline of the previous 
edneational training, stating what schools were attended, the 
duration of attendance and the studies pursued; and what occu- 
j)ations have been followed. Certificates from schools attended 
and certificates of practical work pursued must be shown. 

Eut ranee examinations are required to be passed except in 
ea<es where the board of supervision has accepted, in place oT 
such examination, certificates furnished by the applicant. The 
entrance requirements for the first class are as follows: native 
hniguage : ability to write a simple composition practically with- 
out errors; arithmetic, — the four rules of arithmetic, common 
fractions, decimals, percentage; algebra, — the first four opera- 
tions with simple alg«^braic terms; square ro6t, — simple equa- 
ti(»ns of the first degree with one unknown quantity; geometry, 
])lane geometry, geometrical drawing and simple constructive 
drawing: freehand drawing. 

1'he tuition fee amounts to $5 per half year for regular pupils, 
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and 40 cents per weekly lesson per term for special pupils. Lai 
oratory supplies and school materials are an extra charge. Fina 
certificates are issued to those who have completed the work o 
the school from the third class on; and diplomas are issued t 
those who have completed the school work after a special exam 
ination conducted in conformity with cantonal regulations. 

IU:partment op Building Industries. 
A. Division of Building Construction, — The course eonsists o 

iive terms. 



First Term (Summer). Hours. 
Ocnnan, ..... 4 
French, ..... 4 
Arithniotic, .... ft 

Algebra, ..... 4 
Geometry, ..... 3 
Qeometrical drawing, . . .5 

Ornamental drawing, . . . 6 

Handwriting, .... 2 

Seeond Term (Winter). 
German, 
French, 
Algebra, 
Geometr>', . 
Descriptive geometr>', 
Phy.«»ic9, 
Chemistry, . 
Architectural an<l 

drawing, . 
Building const niction, 
Ornamental < I rawing, 
Commercial dra\^'ing, and l)ook- 

k(^eping in the building business, 3 

Third Term (Summer and Winter). 
Mathematic^s, ))lanc trigonometrj' 

and its applications, ... 2 
Practical geometry, including meas- 
urements and field exercises, 2 
Physics, ..... 3 
Applied descriptive geometrj', 3 
Theory of building, ... 6 
Architectural fomia, ... 4 




Building, 
Building drawing, 
Ornamental drawing, 
Modeling, . 



Fourth Term {Winter), 

Building mechanics, including 
strains and resistances, 

Building materials, 

Stone cutting, . . . . 

Theory' of building, including roof- 
ing and tinning, carpentry work, 
builders' iron work, . 

Agricultural building, . 

Architectural drawing, 

Building estimates. 

Conducting of building 

Water supply and drainage, 

Ornamental drawing, . 

Modeling, . 

Building laws, 



■). 



Houz 



Fifth Term (Su 
Perspective, 
Designed sketches, 
Theor>' of building copstruction, 
Styles of architecture, . 
Grading and road building^ ii 

eluding field exercises, 
Heating and \'entilating. 
Electro-technics, . 
Ornamental drawing, . 
Modeling, .... 
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/i. Department of Engineering. — In the first and second terms the 
instruction is the same as for pupils in the course for builders. 



Third Term (Summer). Hours. 
Mathematics (piano trigonometry, 

hij^her arithmetic and graphics), 4 
Physics, .3 

SurveNnng, inchuling field work and 

drawing, .... 2 

Huilding con.st ruction, ... 6 
Arrhiterture, .... 3 

Ma<'hiner>', including power ma- 

chinerj', ..... 3 
Construction work, . . 5 

MiK'hanical drawing, 'ncluding plan 

drawing and the enlarging and 

retlucing of plan.s, .12 

FouHh Term (Winter). 
Building mechanics, including stat- 

ics, resistances and hydro-static«, 4 

Statics (practical applications), 2 
Bridge construction, including 

practical exercises, ... 4 

Stone cutting, .... 2 

Road making, .... 4 

Hydraulics,. .... 3 



Railroad construction, 
Surve>'ing, . 
Technical drawing. 
Building materials, 
Building laws. 



Hours. 
4 
5 
10 

1 
1 



Fifth Term (Summer). 

Electro-technics, ... 2 

Hydraulics, .... 2 

Railroad construction, including 

practical exercises, . . 4 

Water supply and drainage, . 3 

Bridge building, including wooden 
bridges, iron bridges and rein- 
forced concrete, ... 4 

Statics, 2 

Construction exercises, working out 
plans for water works, road and 
railroad plans, .12 

Study of costs and estimates, 3 

Reclamation of land and irrigation 

processes, .... 2 
Geology, ... .1 
Law, 1 



In the mechanico-technical division, including electro-technics, the 
department for mechanical engineers has the same instruction in the 
first (summer) term as that given in the building department. 



Second Term (Winter). Hours. 



(lerman, 






3 


French, 






3 


Algcl)ra, 






4 


(HH>metry, . 






4 


Descriptive geometry, 






4 


Physics, 






3 


Chemistry, . 






3 


M<*<haniral drawing. 






8 


Sketching, . 






4 


Commercial branches. 






1 


Third Term (Summer), 




Algebra, . . . . . 


4 


Geometry, . . . . . 


3 


Descriptive geometry, . 


3 






iiKi^netism and electricity, 


4 


Chemistry, . . . . . 


3 


Me<-hanics, . 




4 


Resistances, 




4 


Const niction, 




4 


Me<lianical drawing. 




9 


Commercial science. 






2 



Fourth Term (Winter). Hours. 

Mathematics, .... 3 

Physics, 2 

Electro-technics, .... 2 

Mechanics, general and theoretical, 6 

Statics, 2 

Theory of construction, 7 

Construction problems, 16 

Technology, .... 2 

Fifth Term (Summer). 

Mathematics, .... 1 

Theoretical study of machinery, 6 

Electro-technics, .... 2 

SUtics, 1 

Study of construction, 4 
Construction work, .19 

Construction costs, ... 1 

Administration, .... 1 

Combustion, .... 2 

Hydraulics, .... 1 
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In the meehaiiico-techiiical division the department for electro-t4 
nolo<>:y has the same instruction for the first, second and third termi 
the department for mechanical enjsrineers. 



Fourth Tertn iWirUer). Hours. 


Thcorj' of electricity, . 


3 


Electric installation, 


3 


Mechanics, general and theoretical, 


6 


Construction theorj', . 


4 


Construction exercises. 


5 


Electro-chemistry, 


1 


Electro-technical practice. 


6 



Fifth Term (Summer). U 

Mathematics, .... 

Mechanics, ..... 

Construction theory, . 

Construction exerdses (continua- 
tion of exercises in preceding 
branch and calculationB for elec- 
tric dynamos), .... 

Electro-technics (electiio plants 
and theory of electricity), . 

Electro-technical practice, . 

Chemical practice. 



In the mechnnico-tcchnica] di\ision the department of ehemistzy 
the same instruction for the first and second tenns as the building 
pailment. If particularly dcsii*ed, the pupils of both the first 
classes in this department may have an opportunity to enjoy insti 
tion in chemistry in addition to the lessons provided by this progr 
oikI later on may also be enabled to carry on practical work in 
laboratory. 



Third Term (Summer). Hours. 
Mathematics, .... 4 
Physics, including heat, light, mag- 
netism ami electricity, 4 
Inoi^aiiic chemistry (3 hours with 
third-term class of mechanico- 
technical division, and 2 extra 
hours), ..... 5 
Analytical chemistry, ... 3 
Organic chemistry, ... 3 
Cliemi("al technology, .3 
Chemical lal)orator>', .15 
Theory of machines, ... 3 



Fourth Term (Winter). 

Phj^sics, ..... 2 

Electro-technics, ... 2 

Mineralog>', .... 1 

Organic chemistry, . . 5 

Analytical chemistry. . . . 3 



H4 

Chemical technology, . 
Chemical laboratory, . 
Microscopic work, 

Fifth Term (Summer). 

Physics (2 hours with fifth-tenn 
class of mechanico-technical divi- 
sion, and 2 extra hours), . 

Chemical technology, . 

Chemical laboratory, . 

Agricultural chemistry. 

Machine construction, . 

Elective Siudiee, 
Law (winter term), 
DifTerential and integiml caXeuliu 

(^^intcr and summer terms), 
Italian (summer term). 
English (winter tenn). 
Gymnastics, including fencing. 
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liOyal Higher School for Machinists, Breslau, Germany, 
The Royal Higher School for Machinists in Breslau offers 
higher instruction in machinery, metallurgy and electro-tech- 
nics. It is under the control of the department of commerce and 
industries. It is a middle technical school, and is intended for 
th(^ education of officials who conduct and have the workshop 
management of machine shops and industries allied therewith. 
Tills institution differs from the schools for machinists who have 
only a common school education, but require at least four years 
of workshop practice, in that it goes thoroughly into the applied 
mathematics of and the application of the sciences to machine 
shoj) work. It differs from the highest technical institutions in 
that it does not apply to the industry the hi^er forms of mathe- 
matical analysis. For entrance upon this school there is re- 
quired a sufficient mathematical and general education to enable 
the pupil to carry on the work of the school, and, in addition, 
ho must have had a certain amount of practical experience which* 
would be represented by at least twenty-four months' work in 
the machine shop or similar plant. The course of study extends 
ov( r two years, and is divided into four progressive classes, each 
coveriui» a period of one-half year. The school year begins in 
tlio middle of April and the middle of October; each class is 
limited to 30 pupils. At the close of the school the pupil must 
pass an examination before an examining committee. Entrance 
to the school may be either through the presentation of a school 
certificate showing that the necessary amount of preparation has 
boon obtained, or by examination. The tuition amounts to $19 
]>or lialf year; for foreigners the amount is $94. The school 
building', which was erected in the years 1902-03, cost $300,000. 
The follown'ng pro-am shows the studies pursued in the 
vailnn> classes and the number of hours per week devoted to 
cncli : — ■ 
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Breslau, 



ClaHH 
IV. 



Clara 
III. 



CU88 

II. 



Claas 
I. 



To 



iStudy of the husineiM, 

MatheiiUitics. .... 

Physics. ..... 

(/hemistry, ..... 

Mechanics, ..... 

Kleiiients of machinery, . 

Steum boilers, .... 

Hoi^tintf engines. .... 

Steam engines, .... 

Hydraulic motors. 

Gas motors. ..... 

Steam boilers, .... 

General technoloRy, 

Metallurgy. 

Elect n>-technirs, .... 

HuildinK constructicm. architectural me- 
chanics and architectural drawing. 

Estimation of cost, 

Dtyscriptive uoomctry, 

Sketches and drnwin^ for elementary ma- 
chinery courses, .... 

Sketches and drawing for steam boilers. 

Sketching and drawing for hoisting ma 
chinory, ..... 

Sketching an<l drawing for steam engines. 

Sketching and drawing for work apphances, 

Laboratory exercises. 

Ornamental lettering (opti(mal'), 

First aid to the injured. . 



(1) 



Total, 



42 + 1 



42 



4 
2 

21 
3 >8 

3j 



2 l' 

4 
1 



2 

1 

21 

3 

2 

3 

2 



12 



41 

r 

t\ 

4 



U2 



43 



42 



2 

18 

6 

4 
17 
11 

4 

6 

5 

3 

2. 

4 

6 

2. 

12 

1 

10 

18 

4 ' 

6 
6. 

4 
8 

(1) 
1 
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111 the report of the Breslau school for 1906 there is givei 
list of sixty firms engaged in the machinery and allied indi 
tries, who are oflFering opportunities for promising workers 
their shops to attend tlie Breslau school. 



lioyal llirjher Technical School for Machinery and Electi 
icchnics at Wiirzburg, Oermany, 
Tlie Royal Higher Technical Sdiool for Machinery a] 
Elootro-teclinics at AViirzhurg has two distinct departments, • 
the master workman's school, which also has an apprentice di' 
sion, and the higher school for machinists. The course in t 
master workman's school is for two years, and the tuition fee 
$0.50 per year. Each class has a lower and a higher divisic 
Entrance upon the lower di\asion requires the completion of t 
continuation school or the Sunday-school course, and there is i 
examination in German and mathematics. In the upper divisic 
there is required three years of practical shop experience. Di 
iug the year 1900-07 the lower division of the two classes hi 
only G pupils, and the upper division of the two classes 1 
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pupils. Apprentices are admitted to the apprentice department 
in the master workman's school when there are vacancies in the 
scliool shop. 

The object of the master Avorkman's school is to prepare men 
for the lower and middle positions of the industry. The appren- 
tices work in the shop forty hours a week, and they are com- 
pelled at the same time to attend the continuation school or the 
hiij^hcr school for drawing. A definite program is laid out for 
the lower divisions of the first and second years of the master 
workman's school, and the higher divisions have in addition 
higher instruction in mathematics, physics and mechanics as 
applied to the industries. 

The higher school for machinists has for its object the prep- 
aration for the middle positions of the industry. The tuition 
fee is $10 per year. The entrance requirements for the first 
year of the school are about the same as those covered by the 
hiirh school courses. For another class of students who have 
not carried on their school studies to this extent, admission to the 
school may be obtained through a preparatory class, making the 
whole work of the school for them extend over a period of three 
years. In the year 1906-07 in these three classes there were 25 
]mpils, of which 17 had had a high school education. Of these 
•jr», () only had had at least a year's experience in shop work. 
Tn the preparatory year the mathematics and science work of a 
ixnoi] high school is covered, and thorough instruction in drawing 
and descriptive geometry is given in addition to shop work. 
This higher school corresponds more nearly to an American 
school of technology than the others mentioned. 

I!oj/nl TTirjhrr School for MachiniHs and Ship Builders at Kiel. 
At Kiel there is a Royal Higher School for Machinists and 
Ship Builders, which has three departments: one for ship build- 
inir, one for general machinery and one for ship machinery. 
This school is under the control of the Minister of Commerce 
and Industries. An additional department is in mind for Sun- 
day and evening instruction for shipbuilders and machinists. 
This schof)l is remarkably well fitted with laboratories, $32,500 
haviiiir been expended in fitting up an experimental laboratory. 
The ( Titrance conditions are relatively high. The elementary 
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mathematics and physical sciences of an ordinary high scl 
course are demanded, and at least two years of practical 
perience. A third year of practical shop work will count 
wards the examination requirements where entrance is by 
amination and not by school work. The tuition fee amount 
$37.50 a year, but for foreigners is $187.50. The instrud 
usually occupies seven hours a day for six days in the w< 
All pupils are obliged to be insured against accident. The t' 
cost of tliis school, including ground and equipment, was $2 
500. The building was erected during the years 1903-06, i 
the cost of erection and fitting was borne by the city. In 
year 1907 there were in this school 130 pupils: in the si 
building department in class 1 there were 14 an.d in clas 
there were 16 ; in the middle department there were 52 pup 
and in the department for marine engineering in class 1 th 
were 19 and in class 2 there were 29. The State pays ab 
$6,250 a year towards the running expenses of the schooL 

School for Building Trades at Nvremburg. 
Tlio special schools for the building trades must be das 
among the higher schools, and are not to be confused with 
trade schools for journeymen workers. These schools are c 
riod on both summer and winter, but the winter attendance 
usually from three to four fold that in sununer. In the ach 
at Nuremburg, which may be taken as a fair representati 
then* were, in the sunmior of 1906, 205 pupils; in the winter 
1006-07 820 pupils. The expenses of the school for the yi 
1006 were about $40,000, of which $6,000 were received fr 
various sources, such as tuition fees, etc. The State gave $6,5( 
professional circles gave $8,000, and the city of Nurembi 
$18,200. There is an entrance fee of 75 cents and a tuition 
$0 for the term of half a year. There are five classes, and 
each class the instruction is carried on about fifty hours a w© 
For entrance into the first class the pupil must be fifteen yei 
of ace, and for corresponding courses must have attained a c 
res]>ondingly increased age. To enter in the first course he mi 
liavo had at least a year of practical work ; to enter the seco 
crmrse ho must liave had at least two years. There is oonsid 
orablc latitude^ allowed for entrance upon the first or higl 
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courses. Pupils who have completed the common schools, equiv- 
alent to our grammar school courses, are prepared to enter the 
first year. 

The Higher School for Machinists at Aix-la-Chappelle. 

This school is for the purpose of educating machinists for the 
hi^i^her positions, and also to instruct superintendents and owners 
of shops, in order that they may conduct them efficiently. The 
instruction seems to be carried along more nearly in accordance 
with tlie usual technical school plan than some of the other 
higher schools for machinists in Grermany, but it belongs to the 
technical middle schools, and comes in between the lower schools 
for machinists and the technical high school. The course offered 
covers a period of two years, and is divided into four progressive 
classes of a half-year each ; here also at least two years of work- 
shop practice is required for entrance. The usual elementary 
mathematics and physics of our high schools or their equivalent 
would be required for entrance into this school. 

The tuition fee is $8.75 per term of a half year, but foreigners 
have to pay fivefold this amount Accident insurance is obli- 
gatory. Students who desire to attend the school, but have not 
the means, can be excused from paying tuition ; but usually it is 
only after the end of the first term that such assistance is ren- 
dered. In addition to the State scholarships, which amount to 
$75 per year, which are available for needy students, a number 
of other scholarships provided by the city and by private firms 
or associations are also available. The number of pupils in any 
one class is limited to 30. 

The following schedule of studies shows the subjects and the 
number of hours per week devoted to each during the four terms 
of the school : — 
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Aix-lorChappeUe. 





Class 


aaaa 


ClaH 


CImmb 




SuBjKcr. 


IV. 


III. 


II. 


I. 


Tout 


Study of husincs.<4, ..... 


_ 


„ 


_ 


2 


2 


Mathematics, 


8 


4 


4 


2 


18 


Physics, 


4 


2 






6 


Chemistry, 


4 


— 


— 


~ 


4 


Mechanic.') 


6 


5 


4 


2 


17 


Elements uf machinery, .... 


4 


4 


2 


1 


11 


Steam Ixnlen 


— 


— 


2 


2" 




4 




Hoisting machines, .... 


— 


_ 


3 8 


3 




6 




Steam engines 


— 


_ 


3. 


2 


12 


6 


20 


Hydraulic motors, .... 


— 


— 


— 


3 




3 




Gas motors 


— 


— 


— 


2i 




2 




Work appliances 


— 


4' 


— 




4 




General technology, .... 


— 


- 6 


4 


2 


6 


12 


Metallurgy. 


— 


2 






2 




Electro-technics, ..... 


— 


4 


3 


2 


9 


Building construction, building mechanics 












and btiilding drawing. 


4 


3 


3 


2 


12 


Elstimntion of cost, .... 


— 


— 


— 


1 


1 


Descriptive geometrj* 


6 


4 


— 


— 


10 


Sketching and drawing of machiner>-. 


6 


6 


6 


— 


18 


Sketching and drawing of steam boilers, . 


— 


— 




4 




4' 
6fW 


Sketching and drawing of hoisting ma- 






' 




isr 


chinery, 


— 


— 


2 4 


4 


Sketching and drawing of steam engines, . 
Sketching and drawing of work appliances. 


— 


— 


2 


4 




6 


— 


4 


— 




4 


Laboratory pnn-tioe. .... 


— 


— 


4 


4 


8 


Kound-hand writing 


(1) 


— 


— 


— 


(1) 


First aid to the injured, .... 




- 


1 


- 


1 


Total 


42 + 1 


42 


43 


42 


leo-hi 



The officers of this school consist of: the Minister of Com- 
merce and Industry, and the president of the Eoyal ConunissioKi 
at Aix-la-Chappelle ; 10 curators, of whom the mayor is chair- 
man, and who are chiefly practical men in the industry; the 
director of the school is also a member; the oorp of instructors, 
which numbers in all 12 persons; additional employees to the 
number of 5. 

Tlie number of pupils have increased from 28 in 1903 to 54 
in 1006. In the summer term of 1906 there were in class L 11 
pupils ; class II., 17 ; class III., 9 ; class IV., 18. In the winter 
tenri of 1006 there were in class I. 15 ; class U., 7; class TIL, 
U; class IV., 18. In the fall of 1906 10 pupils took their 
final examination, and in the spring 15. These pupils ranged 
in aire froui twenty-one to twenty-six years, and their practical 
experience before entering the school ranged from one and one- 
half to eiirht and one-half years, 2 pupils having been admitted 
to the school by special ruling with a little less than the required 
two years of shop work. It is interesting to note that, of these 
25 pupils, the fathers of only 3 are put down as maohinistB, 
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nearly all important callings being represented among the others* 
This school is in constant receipt of presents of books and ap- 
paratus from individuals and business concerns. 

The Royal United Schools for Machinists at Cologne. 

This united school combines the higher school for machine 
construction and the ordinary school for machinists (the master 
workmen's school). The magnificent building devoted to these^ 
two schools cost, with the ground, a total of $464,000, the work 
of construction having been begun in July, 1902. 

The higher school for machine construction is for the purpose 
of instructing supervisors of construction and operating in the- 
machine industries and those industries allied to it, as well as^ 
to offer to future owners and managers or superintendents an 
opportunity for obtaining the technical knowledge necessary for 
conducting industrial plants. Connected with this higher school,. 
the course of which extends over four half-year periods, there is 
a jueparatory school with two classes, each of which has a 
period of a half-year. A pupil entering the higher school enters 
eitli(»r directly or enters first the preparatory school, and after 
completing its course passes to the higher school proper, — de- 
ponding entirely on the preparation which the pupil has re- 
oc'i\ed at the time of his application. The pupils entering the- 
Lowest class of the higher school for machinists have to show 
that their general education is such as to enable them to carry 
on the studies of this class; they must furnish proof that they 
liav(^ attained the necessary skill in drawing, and tliey must 
have had at least two years' experience in practical workshops.. 
Ajjplicants who have not the necessary school certificates, show- 
iuir that they have completed regular school work up to the 
HMjuin d standard, may enter the school through a special exam- 
ination, in which case they must furnish proof of at least three 
vfars' activity in some practical work, of which at least two 
years liave l)eon spent in a workshop. 

Sinoe pupils entering the preparatory school are required to 
Inn (' a 'jfood common school education and at least two years of 
practical workshop experience, it is seen that all pupils entering 
the hiirher school by any of these three methods must have had* 
at Irast two years' workshop experience. Attention is called to- 
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the fact that the preparatory school opens up the way for any 
machinist who has had a common school education corresponding 
to that furnished by our own grammar schools to take the course 
of the higher school. 

The fee for each half-yearly session is $25, but persons from 
outside the empire must pay five times this amount, or $125. 
Deserving pupils who have not the means may be admitted with- 
out the payment of the school fee, although as a rule free tuition 
begins only at the beginning of the second term. Each pupil is 
obliged to have his life insured, on which insurance payment is 
made of a maximum amoimt of $750 in case of death, or $3,750 
in case of permanent disability, and of 75 cents per day in case 
of temporary disability. 

The following general program shows the subjects and num- 
ber of hours devoted to each in the various classes of the prepara- 
tory school and of the higher class itself: — 





a. 


PreparaUyry School 






No. 


Subject. 


Term 1. 


Term 2. 


Total. 


1 
2 
3 
4 
5 
6 
7 
8 


Gorman. 

Practical arithmetic, . 

Mathematics, 

Physics, 

Geometrical drawing, . 

Chemist rv. . 

Technical freehand drawinir. 

Penmanship, 

Total. . 








6 
6 
12 
2 
6 
2 
4 
2 


8 
6 
12 
2 
6 
2 
4 


14 
12 
24 

4 
12 
4 
8 
2 










40 


40 


80 



6. Higher School for Machinists, 











— 


Tkrm 1. 


Tebm 2. 




No. 


SUBJKCT. 


Class 
1. 


Claw 
2. 


Class 
1. 


Oass 
2. 


Total. 


I 

2 

\i 

4 

5 

A 

7 

8 

9 

10 

11 

12 

i:j 

li 

15 


Commercial law. 

Mathematics, . 

Physics. 

(l^hemistry. 

Mechanics. 

Element.-* of machinery. 

Steam boilers. . 

Tloistini; machinery. 

Steam enjjrines, 

Hydraulic motors. 

GiLs motors. 

Machine tf>oN. 

Gcnenil technology. . 

Metallurjry, 

Electro-technics, 








8 
4 
4 
6 

4 


4 
2 

5 

4 

4 
2 . 

* 1 


4 

4 
2 
2 
3 
3 

4 
3 


2 
2 

2 
1 
2 
3 
2 
3 
2 

2 

2 


18 

17 
11 

2 
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b. Higher School for Machinists — Concluded. 




1 


Term 1. 


' Term 2. 




No. ■ SUBJKCT. 




Class 
2. 


Class 
1. 


Oass 
2. 


Total. 


1 

16 HiiiMiriK construction. niechanicM and 

dniwinK, ..... 

17 K.stiin.'itw. ..... 

IS I )»^criptive geometry, 

19 Principles of machinery, machine 

.sketching and drawing, . 

20 Steam boilen^. .sketching and drawing, 

21 Hoisting machinery, sketching and 

drawing. ..... 

22 ! Steam engines, .sketching and drawing. 
2:i Machine tools, .sketching and drawing, 
21 I^ahoratory practice. 

2.') Penmanship (round-hand writing), 
20 First aid to the injured, . 


4 

6 
6 

(1) 


3 
4 
6 

4 


3 

6 

2 
2 

4 

1 


2 

1 

4 

4 
4 

4 


12 

1 

10 

18 
4 

6 
6 
4 

8 
(1) 

1 


1 Total 


42+1 


42 


43 


42 


169 + 1 



Machinists' School for Master Workmen in Cologne. 
This school has for its object the preparation of workmen to 
fill the low(T supervisory positions in the machine industry, — 
tliat is, master workmen, master mechanics and the conductors 
of small shops ; and to furnish the owners of small shops with 
the necessary technical knowledge, especially in drawing, for 
(•arrvin<T; on their business. The school has three progressive 
olassos, each covering a period of a half-year. The pupils enter 
at the bf^pnning of the term; the winter term extends from 
OctolxT 18 to ^farch 18, and the summer term from April 2 to 
Aiitru^t 24. Pupils desiring to enter the lowest class must fur- 
nish proof of a good common school education and of at least 
four years' practical workshop experience; in addition, it is 
most (U'sirable that they should have attended a continuation 
school. Pupils may enter advanced classes upon furnishing 
proof of their fitness to take part in the instruction. At the 
close of each term pupils receive class certificates, showing how 
industrious they have been and how far they have advanced in 
tluMr studies. Pupils leaving the higher class may appear be- 
fore a royal examining committee for a school diploma. The 
tiiitir)!! foe is $7.50 per school term, and is payable in advance; 
foroiiTTiors must pay five times this amount Deserving pupils 
who have not the means of paying their tuition may enter the 
school without paying the fee, but it is seldom that a pupil is 
admitted without the payment of the fee until he begins his 
second term. 
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The following program shows the general studies for each 
<'lass and the number of hours per week devoted to each : — 



Cologne, 





Clahs hi. 


Clam II. 


Clabb I. 


SUBJKCT. 


i Term. 
lOWks. 


i Term. 
lOWks. 


i Tenn, 
lOWks. 


4 Terra, 
lOWka. 


i Term, 
lOWks. 


iTerm. 
lOWHu. 


German 

Arithmetic, .... 

Writing 

Geometric and projection draw- 
ing 

Technical freehand and working 
drawing 

Geometry, .... 

Phy8ic«. .... 

Chemistry, .... 

Electro-technics, . 

Mathematics, 

Mechanics and resistant force, . 

1. Machinery parts, theory 
and practice, . 

2. Machine tools, theory and 
practice, 

3. Steam boilers, theory and 
practice. 

4. Study of machines: — 
No. 1, Heavy machines, 

theory and practice. 
No. 2. Hoi.sting machines, 
theory and practice. 
Technology (metallurgy and 

study of material.<4). 
Bookkeeping and estimation of 

costs. 
Building construction, . 
^al knowledge, . 
laboratory practice. 
7irst aid to the injuretl, . 


8 
8 
2 

22 
6 


8 
8 
2 

22 
6 


2 
2 

6 

4 
4 

8 
18 

4 


• 2 
2 

4 

4 
8 

18 

6 

• 
4 


4 
4 

10 
16 

4 
4 

2 

4 


4 
4 

16 
16 

2 

4 
2 


Total 


48 


46 


48 


48 


48 


48 
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